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veling & Porter, Ltd., arrow &, Co., Litd., Reyies Limited,| Yarrow Patent- 


A Rocuester, KENT, 
and 72, CANNon STREET, LONDON, 
STEAM ROLLERS. ROAD LOCOMOTIVES. 
STEAM CULTIVATING MACHINERY. 
STEAM WAGONS. TRACTO 
CEMENT-MAKING MACHINERY. ~ 6030 


‘A Gg Muniord, } 4. 


CULVER STREET WORKS, COLCHESTER. 
Oy ApMIRmatLty asp- Warn Orvice Lists. 
ENGINES for Torpedo Boats, ¥aehts, Lannches, 
BOILER FEED PUMPS. 

See Advertisement, page 20, last-week. 

PATENT WATER-TUBE BOILERS, 
AUTOMATIC- FEED REGULATORS. 
And Auxiliary Mac as supplied to pe Be 


__ Admiralty. 
Dubber Stamps, Stencils, 


Steel Punches. Brands, va — Pay 
@hecks, Automatic Numberers an fer 
Munition Factories, &c, 


Stencil Ink, all Colours, in Stock. 


ASH RUBBER.STAMP CO,, Ltp., , 
19x, Constitution Hill, Birmingham. 














lama se 788. Tel “Srpken * 
High | Speed; ial Service 
‘ALLOW. UGHT VESSELS. 
JOHN ‘SAMURL WHITE & COMPANY, Lp., 
Shipbuilders and neers, ~ 6 


“Kast r Cowes, LW. 


Patent 
€¢’S Hydro Paewiiatie ASH Hyjector: 
Great be te of labour, No noise, = durst. No 
dirt. Ashes discharged 20 ft. clear of veasel.—A; 
F. J. TREWENT ry PROOTOR, Lrp., Naval Arehi- 
on me i Led ois, 43, Billiter Bidgs., ie BE., 


Petter QO 


ngines. 
Manufactured by : 


“0 
PETTERS Liwirep, Engineers, Yeovil. 
See our Mtustrated Ades. érery atternate week, 


(rig & Donald, Lid.,Machine 


TOOL MAKERS, Souneraxe, teat Glasgow. 
For class of Machine Tools: see our sdines 














Adyerti ement every alternate week, 

heet etal Giam ings or 

write os. 

PARTS HL BREGS ENGINEERING & FORGE pF 
lit ), WELLINGTON , GLasgow. 

team Hammers’ (with or 

Hand-worked 

MOOI. aH PBUILDERS * Sores 
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PRIMROSE, Lamrrep, Leiru, Sadsiitned. 


atent ifter ; 
Limrvep. ¢ C3 


mers, Presses, F umaces, 
‘COVENTRY. 610 


r, » Dorling | & & Co, Ltd; 
BRAD 

‘SS BNGINES as ALL PURPOSES, 

‘NDING, HAULING. ATR GOMPRESSING 








and PUMPING BNG 


8 —Electric, Steam, 
>YDRAULICé ana cgetioat 


of all ty 
K RUSSELL & C CO. 


Motherwell, near Glasgow. 


hee os Railway 


tnginee aru Doaepany, 


: . Often ad, a sw” 


aa on #4, TRAMWAY 


ONT X, alto 
TST MRE Vee ae s169 


is—“ Oylinders,” Birm 
less- wee ee 


Vater-Tube 
Ww. 


Lr, / 
5007 















SHIPBUILDERS AND ENGINBERS, 


a Ow. 
PBEDS UP ‘TO 45 MILES "AN HOUR. 
PADDLE OR SCREW STEAMERS OF 


Exceptional Shallow Draught. 
EPAIRS ow PACIFIC: COAST 
By Y¥ Snuows. LIMITED, Victoria, British 
Colum bia, 6093 
SHIPRUILDERS, SHIP REPAIRERS aND ENGINEER RS, 


(‘\ampbells & Heer, T 34. 


i SPECIALISTS IN , 

Drillers & Boring Machinery|~ 

for Engine Works and Boiler Shops. 
DOLPHIN FOUNDRY, _ LEEDS. 4547 


Soe Launches or Barges 


Bujlt complete with Steani, Oll or Petrol 
; or Machinery suppl Od 3551 
ne nt ig co., Lap. -Baoap Srxret,Poursmou rH. 
ank Locomotives 
Specification and Workmanship equal to 


ain Line 
WTHORN, LESLIE & ©0., 











R. & W, La Dp. 3 
= ENGINEERS, ‘NEWCASTLE-ON-TYN®. oi 
; MULTITUBULAR AND 
(Yochran CROSS-TOBE TYPES. 
Boers. 
See page 102, : 


“te (‘ranes.—Steam and Electric. 


STEAM NAYVIRS, GRAB, CRANES, 
SHIPS DECK MACHINERY. 


oe | John AL ‘Wilson &Co., Lad. 


Dock Roap,; BIRKENEFAD. 
London Office +15, cece a 


ihe Norman Thompson 
Fright Co., Lid. cers. 10004 


ConTRAcToRs TO THR ADMIRALTY. 
“THE FIRM WHO GAYRB THE FLYING BOAT 
“TO THE NAVY." 
ALE BRITISH BUILT. 





6165 
Works :—Mippieror, Boenor, Bretinn. 
London Office :—Dewark Hovsg, 11, Haymarxrr, . 


Telegrans—“ Scaring, Bognor.” Telephones— Bognor 48. 
‘“Butifiyte, Charles, Laedoa.~ Gerrard 7385 


MACHINE BELTING 


FOR 
Drtivize 


(iouveying 


| Fi levating 


a 


Sot® MasvuracTurRers 


[,°*'s & Py lor, Ltd., 


ENGINEERS, IRLAM, MANCHESTER 


FEED WATER HEATERS, 


CALORIFIERS, BVAPORATORS; > peor. ss 


CONDENSERS, AlR HEAT 
Merrill’s Patent ~~ STRAINERS for Pump 


pt ios: 1A STEAM 


tions. 

TRAPS, REDUCING VALVES 
Class GUNMETAL STRAM NGS. 
ATER SOFTENING and LTE ING, 5723 


ater-Tube Oilers. 


Messrs. YARROW & © UNDBERT. ate 
PRESSING and MACHINING ott of the aha porte 
ot Yarrow Boilers, such as ihe Steam 
mee gaan op a for and Foreign 

rms th aving t necessary 

YARROW & ka Sclisbere, hsnsie:: 





,* 8.W. ‘SPelogramesValorer 
5734 


F[bes; Iron aad Steel: : 


Edwin Lewis & Sons, Ltd., 





Wolverhampton. _ sss 
ubes and -Pj{uttings, 
IRON AND STEEL, 


tewarts and ¥ loyds, td., 
») prick ©. L 


GLASGOW. 
Ming LONDON srhinir CHAMBERS, BIRMINGHAM ; 
a 
See Broan Srikver, B.C. 


- LONDON SR 61,U pr. PHAMes Sr.,E.C. 


ag abe tik SE—63, Panapisy Sr, 
MANCH ER ris OUSE—s,, Danse are. 
re FS AREHOUS B— 142, Sr, * 
BIRMINGHAM helen ovdes— suis A sm a 


bos nia Srreet, and ime Srréter. 
_ See Advertisemen: 5701 


D OANBON 
CO? lan ft 8 om ‘Suoepa) 
for Redes y rook Hs & ee — Mfré. & Breweries, 


mm Loader = London, 
CO? I ‘ire F3tinéteurs 


Public and Private Bldgs., Blectric. Bailwa: 
Tore Barta Private Bldg Metre Ba Wiotoris 
St., London, 8.W. Sages >i ‘Nonacid, . 


({ritteall, rittall. 


_ CHEMICAL ANALYSIS, 


Physical Tests. 

Microscopical Examinations. 

Heat Treatment & -Pyrometer 
Tests. ~~ 

Critical Raige Determinations. 


ScALe OF FREs om APPLICATION, 


THE CRITTALL MANUPAOTURING CO,, Lop., 
BRAINTRER, . 


Chief Metallurgist, H.8. PRIMROSE. 


(irittall. rittalt. 








ed ohu 
Hoilersi'Panks & = eee 


Bellamy. Limited, | 


MILLWALL, LONDON, B.. 
Commacorionat, Byowerns, | 


oeees, 

mcm VEPTED: 

Pipgs, Horrens, Sus Work, 
KINDS. 


He Nelson & Co» L 


Tete Gegegey Dakine Qescx suereeee 
Morrerw 


Matthew pet & 


Levexronp Wonxs, Dumbarton. dees 
_ See Full Page Advt. page 56, Aug. ¥4 Be 8, 


H4.. Ls eae &., Oy. 


See Advertisement ; Page 63, Bachan dias% a,” hetted 








ae 


Taylor & Challen 


Pers eanay 
Gisel 


THOMAS SUMMERSON & SONS, Lev/,* 


oni 
‘Castings. 


DAREINGTON. 6209 
GOLD MEDAL- ToART saree Maavabauehen 
Peckham 's Patent Su 





6217 
eparators 


EXHAUST BST BAM. 

TURBINES COM- 

PRESSED AIR, . &. 

STEAM. DRYERS, 

METALLIC PACKINGS. 

rinceps & Co., 
| 


FIBLD,. 5191 


& W. MacLellan, Limited, 


= WORKS, GLASGOW. 
MANUPACTURERS OF 





Pp. 


RAILWAY CARRIAGES AND WAGONS, 
OF EVERY DESCRIPTION, 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 
Chief Offices ;; 129, Trongate, Graseow, Od 8547 
Registered Offices: 1084, Cannon St., London, B.C. 


CHANTIERS & ATELIERS 


A venstin : N oFmand 


67, rue de Perrey—-LE HAVRE 
(France.) 








The Scottish Tube Co,, Ltd., 








‘tM Sy a 
LIMITED, ; 8179. 


7 








see 3890 
CARDIFF. POP becanphaed me Ce rye y 1 Rnbeet cibmmerible Boats ; 
tintean: ae ; Es HQRMARD’ pare ee or Of 
Iron and Stee! bo bead Chicago Automatics, 
r[iubes. and Fittings. | Three Gizes, Delivery from Stock, 
-_-_— 5385 


NEW OAPSTANS, 1}-tn. througli the wire teed. 


JOHN MACNAB, Maxt Sractr, Hyoe: 
Tel. No,: 18 Hyde. 








30. “Gea oe Slreriees- A a ed 


agra aoe ey gs 
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West Walls, 3 in Newenstle on-Tyne. il 


R. Heber Radford, Son ¢ Squire,’ 


ENGINEERING, IRON and STEEL WORKS , 


Valuers.) 23 


CONSULTING BN jAEare, REY 
niet ARBITRATORS, aie: amy 





Established over 60 years. 


15, Sv. JAMBS ROW, SHEFFIELD, ~ 
Telegrams: “* ford, Sheffield.” Telephone: 426. 


Rb er MANUFACTURERS, 


Conveyor Belts 








GUTTA Meine a & yt LIMITED, 
Oinsds, S18 
B. a S ‘Massey. | Lid, 
Gteam ammers, 
Pow ammers, 
Die, SMP in 
QUE ay. Bisse Seca 
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INSTITUTE, CHELSRA, 8.W. 3. 


UNIVERSITY ami TECHNICAL DAY and 
EVENING COURSES in-MRBOHANIOAL ana 
BLECTRICAL BNGINEERING commence 24th 
September, 1917. 

Scholarship Examination, 
Ten a.m. 

Apprenticeship Scheme for Engineers. 

Prospectus on application to the SECRETARY 
(Room 24). P 

Telephone: 899 Western, 


H 451 





-UNIVERSITY OF DURHAM. 


rmstron 
NEWOASTLE- 


College, 


PON-TYNB. 


Parxcrpau—W. H. HADOW, M.A,, D.Mus., J.P, 


SESSION 1917-18. 
COMMENCING 24th SEPTBMBBR, 1917. 
Departments of Mecanichi, Manrne, Crvrt and 
BuxornicaL Bxorxexrina, NAVAL ARCHITECTURE 
Mpore, MBraLLungy, AGRICULTURE, and of Pure 
Scrrrxos, Ants and Commerce. 
Full particulars may be obtained on application to- 
¥. H. PROUEN, M.A,, Secretary. 
Armstrong College, Newcastle-upon-Tyne. 6156 





LONDON COUNTY COUNCIL. 
DD” and Evenin Classes in 
HNGINEBRING 
(CIVIL, BLECTRICAL, MECHANICAL: AND 
MARINB), 


are held at the undermentioned institutions main- 
tained by the London County Council :— 


Haceney Instirvre, Dalston Lane, HB. 8 
(Mechanical and Electrical). 


PADDINGTON TECHNICAL Institute, Saltram 
Cr WwW. 9 (mM and Electrical). 

Scuoor or BNGiInrERING AND Navi@aTion, 1 
Street, Poplar, B. 14 (All except 
Engineering). 

WESTMINSTER yey InstTiITUTE,! Vincent 


Square, 5.W. 1 (Civil Bnugineering in the 
evening). 





In most cases undec $1 qualified for 
admission to the sinecs® or institutes and bona fide 
engaged in the Trade are admitted free. 


Full pectuses may be obtained on a a 
to the Bee retaries of the respective institutions 


JAMES BIRD, H 664 
Clerk of the London County Council. 
ers oe AND TBCHNICAL OPTICS. 


North am pton Polytechnic, 


pes ERE L. br dons oa Lonpon, B.C. 


COLLEGE. 
ull pay GINBERE x cy th 
owil M nical and Electrica’ 


Courses i civiiand Mesiantea! 

reesin 

8 lization in Automobile aaa laren 
since in Blectrica 





1 
eering, and t! 1 
ae in Radio-T. y: 
paleys po Rat or Shae Osuracet de periods 
mber, . nelu 
a noma ss wor! een ene octane ores tent 
ay atthe Oniversty of Ln Lonsion, Fees, zis 
1k perannam, Zhree ips of 
the value of £59 each will be offered for com 
examination in 


Pn 





sega 230) will be offered in this 
entrance éxami: 
eat lara 
Information res 


can be obtat the Institute or on 
R. MULLINBUX WALMSLBY, 


"The Royal Technical College, 


SBSSION 1917-18. 
BEGINS ON SEPTEMBER 26TH. 


The DIPLOMA of the 00 COLLEGE ty granted in 
en’ 
ig Mistral Mogi 
Textile Manutacture, Dae and 
A Course for a Joint 


over either Three or 


depart ment 
nation. Ti 461 
ag to fees, dates, &c., and all 
the work of the Institute, 








ree extends “" 
cose Seetenh, Soe Se eae ene ae 


is affiliated to 
a. me ed to the be ht ater ot | inter 
one and nr Choraletey ere open to ite } 


rees of 
the fe Schools of Na 


will bé sent on jon to the 
H S43 


lication to 
Bae eae | 


are also provided tn | 





LP ART M. 


DEP! poe als 


ee 
_ Full particulars of {hese Courses will ‘be for- 
ithe Seqston COM HHS on the th OCTOBER, 


University of Manchester. 
PHYSIC3 _DEPARTMENT. 4 

Pull feruegiors of the L Lect Laboratory 
bog re onan rs Degrees lowes the pega” A 
, will forwarded on appli- 
ath to tothe R REGISTHAE. Professor KUTHERFORD 
intending Students oa met abi 

Gewter a 4, at 10 a.m, bs 
UNIVERSITY OF LONDON. 


King’s Cc Colle e.—Faculty of 


RING. 
Complete couitsss « of nce waeun 
either three 








Cd 
arranged in CLVIL, 
BLBOTRICAL ENGINEER- 


ee the University 
London and for the Bipioma and Certificate of 
the College. 

The four years’ course provides, in addition to the 
academic pining. cpportnnity f ‘or practical train- 
ing in ** WORKS. 

HRADS OF DEPARTMENTS. 
im 6. Oaprer, M.A., "igtncern 


ngincering 
lessor A. H. "JAMESON, ‘. Se., 

M.Inst.c .H. FE aan 
Professor B. Witsow, “Mulnst.c. E., Electrical 
me S — i nee .. mS a Engineering 

HITE, Aca ro 
fessorJ, W.NIcHOLSON,M.A, D.Sc. Se. } Mathematics 
Professor H. Jackson, F.1.G., 
feasor A. W, CROSSLEY, Dse, Chemistry 


F,R.S. 
ee ae Sn 0. W, Ricuaxpsoy, ‘D.8e. 7 


Professor | A kK. He NTINGTON, ey Metallurgy 
Mr. W. T. Gorpo N, D.8c., F.R.S.B... Geology 
eee eg me td mage been made to Range: 
ment. ese ude a 
drawin; and lecture rooms for the Mechanical 
and Civil Bngineering Mn rag med and lecture 
theatre and rooms for research, Including Wireless 
Telegraphy for the Electrical Bn neering Depart- 
men ere are five labo es well equipped 
with yp preee — ami apparatus for tho 


purpose of 
oben _ ma BROINS on WEDNESDAY, Sra 
a Pati information 


SRORETARY, King’s Uo 
and Guilds Technical 


Cr 
COLLEGE, FINSBURY. 
(Leonarnp STREET, Loxpon, K.C. 2) 


CIVIL AND -MBCHANICAL BNGINEERING. 
Prof. Marg 


° ETSON, 5c. 
Prot SERGTRICAL Beate ee 
 ABPLURD "C1 CHEMIST Ry. wy 
. 7. Mora@an, D.8c., F.R 


The trainirig is adapted to the needs of 
from Secondary Schools above the age of 1 
men who, having previeusly served a pupilage or 
apprenticeship in La wosg desire to go through a 

more The College ic train’ 


in 


ring 


a} Physics 


a apply to the DBAN, or'the 
lege, Strand. H 700 





re 


contains tories and a 
instructional 


purposes, includi: 
ulic Laboratories, Drawing 


etal Work: 
Blectrical and Chemical fotenend and 


anu, been made, 
The next Butrance Rxamination Will be held on 
Se ber 18th, in the subjects of Mathematics 
Brilieh Univerelty te novegted instead. 
a nivers acce ns 
“ie' fees are £20 =f 
e 


ees: 
spotcation ot te tbe son, aay be bad of the 





UNIVERSITY OF LONDON. 
i | niversity Golises, 
SKBSION 1917-18. 
PACULTY OF ENGINEERING. 


The SESSION BEGINS on MONDAY. 
OCTOBER 4th. 


Br wap ve Bem and fe en oe COURSRS. 
tng with with a view to akin re I Degree o 
a n a or 
Sige Ba we passed the Matron 


Bitonteaplon oc or yal pte examination 
in its stead. 
SPECIAL COURSES. 
alread 


ea partial 
Tyee attained s suit 


» Reed after not less than two 
POST GRADUATE WoRK « and RESRARCH. 
in Science or 
have done the work 


later than 


ts should communicate with 
err {bh and should send ful 


and should send a full | 


ACT RS 

. SETON, M.A., D.Lir x 
University Colle; em be * 
r Street, W.C. 


th EL BoTRICAL 4 


alge | Ha 





ateatnt ines i7th SEPTEMBER, 1911. 


EVENING Seescoas and “eed Eabonatonr x Courses | 
are held in M 
gineering an 


H 685 
the London County Senet 


gig MANOHBSTRE MUNIUIFAL 
Qchool- of Technology, 


Unsiyersrry or Masounstar 
(FACULTY OF ‘TRCHNOLOGY). 


DEGREE COURSES IX IN TECHNOLOGY. 
The — of = Deprens 
leadi: Uni 
(B.Sc, as. Se. Tech.) in “the 
Techno! + the fol 
MEO iG. 
BL 


low 
ae ENGI 
ECTRICAL EN tele at 
sere A (including nieipal) BHNGI- 





KER F 
THE CHEMICAL INDUSTRIES (including 
General 


os Techno . Dyeing, 
+ mer ata Fuels, Fermentation Indus. 


THE THETILE Bg tet 
why ty D PHOTOGRAPHIC TECH- 


AROHIT BROTURR. 
ADVANCED STUDY AND RESHARCH. 

The School of Technology possesses extensive 
laboratories and workshops, equipped with full- 
sized modern machinery and apparatus, including 
not only machines of the a ee use, 
but also machines Ka pew di const: for demon- 
stration and original research 

recent of the University Courses, or of the 
Part-time -Courses, will be forwarded free SS 
application to the RBOISTRAR, Hl 


[st C.E., L Mech.E., B:Se., 


4 = neering Examinations.—Mr, G. P. 
KNOW. Assoc. M. Inst. O.E., F.S.L., 
M.R. py: L, PREPARES CANDIDATES personally 
or by correspondence, sof successes. 

rses may commence at any time, —, Victoria 
St., Westminster, 8.W. 6157 


M.LC.E. and A.M.LM.E. 


.e Tuition. Also Postal Courses in Mechanteal 


Des! and Mathematics.— 
palNiNG HONS, 3 254, I. Oxsard een Manchester, 


r "Particulars of Course of 
INSTRUCTION CORRESPONDENCE, 
write to“ THE WHSTM BNGINSERING 
Sean, Fe Re ies, Sea Pe " 


TENDERS. 


IN THE MATTER OF THE TRADING WITH 
THE ENEMY AMENDMENT ACT 1916. 


The PUBLIC TRUSTEE invites 


nders for the Purchase in 
ONE LOT of 3000 ORDINARY SHARES 
of £10, each fully . in SCHAFFER & BUDEN- 
BE Limrrep, Broadheath, mear Manchester, 
| tare Mecording snd Controlling Instruments, 
u 
represent whole of the leaned 


Se tas the Company, wena are vented in the 
ic Trustee as Custodian an of the 
Board of Trade dated the T ay of July, 1916, 
made in pursuance of Section 4 of the Trading with 
the Enemy Amendment Act i. 
Beforeany Tender is proposed.Pur- 
chaser will be required to pte Lee oy a da 
tion that he is a British subject and that he is not 
corpor ifor for on behalf of a om Sueetaanes sx foreign | te 














tbe Faculty of * rf 


, annum 


toa Probable «imum 


The successfu candidate most be > 
his entire services t aed to uae “6 


the Office 
until Ist Marc’ 8, 
will be removed to arch et men hes. uarters 


ste the = 
fe age, qualifica: i. 


should stat 
ng ability, an a he hou! 
eed not later Z ter than Soy ineobe: 


inee 
oom 
Es 


ns and 
be for- 
to the: 
& and 
Street, 
H 661 


of 

i¢ whole 
act with 
ness of 

r trade, 
iditions im 
y, to 
le bers 


of 
Draughtemen, 94, fi 
elopes to be marked “ ( .3 


mportant — Association 
icultural meers REQUIRES: 
time RVICES re Seema to 
¥xecutiye Council in developing the us: 
the Association to its Members for pal 
Competent knowledge of commercial co 
gn and Colonial markets is ne 
gether with ability to place before the 
up-to-date information on all importan‘ trade and 
cm matters affecting their iniecrests,— 
reply to H 709, Offices of Exc INE ERING, 
stating age, present position, experience. Av, 


KENT EDUCATION COMMITTEE: 








a - . . . — 
pplications are invited from 
persons possessing good Engineering quali. 
fications for the post of D DIRBOTOR tos FU KTHER 
pig ea i in the towns of Ashford, Folkestone 
a ythe 

The m selected will be required to organise 
the Further Education work in the ehowa men- 
tioned towns, and to act as Secretary to the Local 
Sub-Committees for Higher Education. 

The salary will be fixed according to qualifica- 
tion and. experience, but will be not less than £250 
a x. 

Forms of application can be obtained from the 
undersigned, and must be returned not later than 
Wednesday, 26th Se ember, 1917. 

F 8: Ww. CROOK, S« cretary, 

Sessions House, 


Maidstone, 


5th September, 1917. Hi 727 


eacher.—Wanted, a WV hole- 
TIME TKACHER OF ENGINERRING 
SUBJEOTS at the L.C.C. Hackney Institute, 
Dalston Lane, London, B. 8. The appointment is 
for the duration of the war and is open only to men 
who are ineligible for Military Service. Full 
ulars may be oa from the Principal! of 

the Tastitute. 


Par Ryd r. Apply to the 
BDUCATION OFFICER (T. "Tr Baueaton Offices, 
Victoria Embankment, W.C. 2 (stamped addressed 
foolseap envelope necessary). A form T. i/17 giving 
particulars will then be sent. Form must be 
returned by 11 a.m. on 19th September, 1917, 
accomyanied by copies of three testimonials of 


recent date. Canvassing disqualifies. =H 715 
WANTED. 

Ts Stanton Ironworks 

COMPANY, “LTD., near Nottingham, 


UIRE in the immediate futmre a PRACTICAL 

PO NDRY MANAGER to act for the present as 
Assistant to the Foundry General Manager witha 
View of assuming control of that Department, 
which employs about two thousand men, as soon a8 
practicable. A knowledge of os Foundry not 
essential, ~appileations —- ng fall particulars of 
be addressed to the 

Pounpky Gun GENERAL MANAGER. H 701 


Mess. Wanted, for the 


Midlands. Thoroughly veal tent to under- 
take control of the ects re of Millin 
*, Hobs, Gear Cutters, &c., of al 











Cutters, 





i ncpert or ration under 
aon ct itn Commeny rations and the 


ecsiet es of the 1 


can be 4 
No. 42, Spri 


a 
» Manchester, or at the 
orig of the 


Gardens. 
ublic Trustee, Kingsway, London, 


Conditions of Sale and Forms of Tender may be 
obtained at the ee essrs. ngs Pownall, 
pubes. & Signet, offices of the Public 
Trustee, and all ttenders will be subject to such 


All Tenders must be delivered in sealed envelopes 
to the Public Trustee on or before Twelve o'elock 
age Oovoder, 1917, and must 

“ Schaffer and Budenberg 

Ba ge and th wredngen phe pe will be 

attvised of the acceptance of his tender within one 
week thereafter. 

a — ne Fenty set mn 

5 agg ooh of t) 

y of Decem' 
day of December, 18), and ¢ 


tions, from the blank to the finished tool. 

ced in handling both male and female 
labour, able to fix rates, and capable of introducing 
the most up-to-date is of production.— 
Write, stating, full details of experience, also a 


ox to U. @. C., care of SrREETS, 
te ee H 879 


orks Engineer Required 

fora large Shipbuilding and Engineering 

Works, Must be 
and ws = 


Power Station, . al 
Cranes, &c.—Address, stating age, previous expe 
rience and aed required, to H 626, Offices of 


descrip- 
be 





s thoroughly experienced man 

— te control as regards 
of the Works Plant 
Pneumatic Services, 





ate Fixer Wanted, for Engi ine 

5 ng ong Accustomed to * modern machine 

edium and heavy noel 5 oe 

Apply my ~ opening for experien<e man, 
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THE TRAINING OF OUR INDUSTRIAL 
FORCES. 
By H. F. L. Orcorr. 
(Continued from page 190.) 

Management and Economics.—In the light of 
recent controversy and agitation it is hardly 
necessary to seek support to what is now generally 
accepted as indispensable to our industries, t.e., the 
backing of science. That our managers should fully 
appreciate what this backing means will not be 
doubted. There is thus little fear that the training 
which will enable our managers to make best use 
of science in industry will fail to receive full con- 
sideration. There seems to be, however, insuffi- 
cient realisation on the part of our managers of the 
practical relations existing between economics and 
industry, notwithstanding that we hear plenty 
about science and industry, and also about educa- 
tion and industry. 

No attempt can be made here to deal generally 
with the so-called “labour question ”’ and its rela- 
tion to economics. It must be considered, however, 
sufficiently to support the claim that a part of the 
mental equipment of the manager of the future must 
include some knowledge of economics and social 
evolution. If it does not, the labour disputes which 
have been going on for centuries will never rise 
above the stage of haggling and intimidation. We 
must free our industries from this continuous strife 
and get on with the (trade) war. We shall not do 
this, however, until our industrial leaders fully 
realise the economic fact that one of their tasks is to 
decide, not how much they can reduce the returns 
of labour (or wages), but what is the wisest distribu- 
tion of the products oflabour. Weighing the factors 
necessary to a wise decision will reveal that educa- 
tion in economics is necessary, that low wages and 
low costs do not always run parallel, and that high 
wages and low costs are a proven possibility. 
Further, it will be found that the constant upward 
course of wages is but natural and inevitable, and 
will never cease; that this tendency must, on the 
part of employers, be faced fairly and squarely, 
that it must be scientifically guided and shaped as 
the best way of finally abolishing restricted output 
and obstruction to improved methods; and finally 
that scientific thought and some knowledge of 
economics are undoubtedly of practical value in 
solving shop problems. 

Management and Education—What should we 
say if it were decreed by those responsible for the 
efficiency of our Navy that in the future the training 
of recruits was to be delegated to schoolmasters, 
churchmen and politicians ; or if it should be given 
out that the naval commanders’ specification of the 
mental and physical qualifications of candidates was 
reduced to little more than “ smart lads willing to 
work.” Nothing less absurd is considered good 
enough for our engineering industries, on which our 
national welfare is dependent. 

The bulk of the material from which the man- 
power of our workshops is recruited is the product 
of our elementary schools. It is mainly left to an 
underpaid profession, who know nothing of industrial 
requirements, to decide what the quality of this 
product shall be. We shall remain a second or 
third-rate nation, industrially, as long as we allow 
this fundamental error to thrive. The school- 
masters are not to blame. It is the employers of 
labour, those who possess the power, the self- 
interest and the knowledge, on whom we must 
principally rely to correct this error. 

Such employers must clearly define to the educa- 
tionalist those qualities of mind and morals of the 
individual without which his vocational training 
will not be efficient. They must further assist the 
educationalist to define and lay out a course of 
school training which will develop these qualities. 
Further, they must support a Governmental control 
and expenditure necessary to inaugurate and 
maintain an educational system capable of pro- 
ducing the results which are essential to the 
attainment of these ends. 

The manager of the future must be educated to 
exercise an intelligent control of the human material 
required in his particular business. He must select 
this material with at least as much care as he would 
have taken over his pig-iron or high-speed steel. 





He alone can say what he wants. He must make 
himself capable of giving an exact specification and 
assisting in the creating of new methods of education 
of our youths. He must keep himself constantly in 
touch with those directly engaged in education. 
Unforeseen obstacles of a rapidly changing future 
will call for unremitting application. 

Competent management in the future, as in the 
past may be possible for those who have little or 
no shop training and manual experience. But the 
broader sphere of activities extending into economics 
and education can hardly be successful unless a full 
knowledge of the workers’ position is acquired by 
at least three years’ service in a variety of productive 
departments. The usual practical experience in 
various commercial departments must continue. 

Scientific Management.—It now seems pretty 
well understood that the practical administration of 
any individual company must include a readjustment 
of so-called “‘labour problems.”” The most impor- 
tant of these problems are: the remuneration of 
labour and the introduction of organisations which 
will assist to give the highest output combined with 
the least cost. The methods of working this com- 
bination, by which labour is satisfied, output 
increased and costs reduced, must be thoroughly 
understood by our managers and directors. 

Luckily these methods have been worked out, 
standardised and demonstrated, so that there need 
be no question or doubt as to what to do and how to 
do it. The details and principles are found in the 
original writings of F. W. Taylor and others 
following him, especially including F. B. Gilbreth. 
With a wisdom almost prophetic of the present 
situation Taylor places first and foremost the 
consideration the workers must have as absolutely 
necessary to the success of his methods. In his 
paper on “‘Shop Management,” read before the 
American Society of Mechanical Engineers in June, 
1903, Taylor says: ‘“‘ This paper is written mainly 
with the object of advocating high wages and low 
labour costs as the foundation of the best manage- 
ment, of pointing out the general principles which 
render it possible to maintain these conditions, even 
under the most trying circumstances, and of 
indicating the various steps which the writer thinks 
should be taken in changing from a poor system to 
the better types of management.” 

The laws of management worked out by Taylor and 
his disciples are as fundamental as those of falling 
bodies. No manager or management can avoid 
making use of them in some form or other if they are 
honestly out for the combination “ high wages and 
low labour costs.” 

Above all, those responsible for leadership and 
initiative must know his methods, for they must 
create a new industrial staff (which does not exist 
in Great Britain) and be prepared with all the power 
and wisdom they can command to back the work 
which this staff has to perform in the reorganisation 
of our industrial methods. 

Management and Production.—From the general 
labourer to the general manager, all workers in 
engineering industries must, as we have said, receive 
systematic manual training in the productive de- 
partments. The only exceptions to this rule are 
the unskilled and semi-skilled operators and the 
staff dealing with routine work in either the 
mechanical or commercial departments. 

It is important to’ carefully consider this part of 
practical engineering education with reference to 
staff workers in whose daily tasks no manual or 
mechanical operations are necessary. For these 
workers the effects of workshop experience are 
fundamental and far-reaching. If such experience 
be insisted upon, progress will be accelerated, if 
neglected, advance will be retarded. 

There are various reasons of a minor importance 
why this practical experience is at present to a 
large extent neglected. One is the natural desire 
on the part of those who have means to attain 
quickly good positions with as little hard work 
as possible. This class is encouraged and backed 
by the professional educator, who, as a rule, knows 
little about industrial requirements. These pro- 
fessionals include the majority of teachers in our 
colleges, technical, public and secondary schools. 
They go on tilting at the dummies of classical educa- 
tion, examination tests and the all-sufficient techni- 





cal school equipment. They are endlessly arguing, 
for and against, the sandwich system, college versus 
shop training, half-timers and continuation schools. 
The time is near at hand when they must face the 
new issues of the straight workshop course for all, 
the raising of school-leaving age to 16, the increase 
in wages to the working man as the indispensable 
condition to proper schooling for his children, the 
close co-operation with representatives of employers 
in arranging their courses of instruction, and, last, 
but far from least, the raising of their own standard 
of the individual pedagogue with State support for 
the uplifting of a most important profession. 

It is quite easy to account for the support which 
employers lend to those who seek to avoid the 
hardships of the workshop as a part of their 
education. It has been in the past, and is now, 
possible for the managers of engineering concerns 
to successfully conduct their business without a 
full appreciation of conditions and without very 
much shop experience. The “general” engineering 
business, so prevalent in Great Britain, as a rule is 
operated by a workman with a larger percentage of 
skilled men than are found in repetition shops of 
either Germany or America. These skilled men have 
an all-round experience which takes the place of 
highly organised management. The “ owners” 
have little more to do than to fill the shops with 
orders and see that the income is in excess of the 
expences. In such establishments the qualifications 
of those on the commercial staff are confined largely 
to getting orders and close buying, in which occupa- 
tion entertainment, good living, friendly connections 
and manners are of far more value than technical 
knowledge, practical advice and engineering detail. 
The broad result is that in the engineering world 
we find two classes, the commercial and managing, 
separated by a wide chasm from those on whom they 
are dependent for output, the “shop” man, and 
misunderstanding and strife where there should be 
goodwill and co-operation. No wonder the young 
man with wealth at his back seeks the easiest and 
best rewarded occupation in preference to the 
hardest and lowest paid. This condition of affairs 
cannot possibly continue if England elects to try 
to compete in the trade war of the future. Repe- 
tition work, automatic plant, standardised product, 
low costs, good quality and large output call for a 
training differing altogether from that which serves 
in an establishment turning out a large variety of 
work on a general plant with comparatively high 
costs and small output. This last condition has 
been the rule, it must become the exception, and we 
must revise our general educational and training 
system to meet this new condition. 

Almost without exception staff workers must 
acquire a practical knowledge of the intricacies, 
the subdivisions, the refinements and the highly 
developed details of modern mechanical engineering, 
and know how to secure results through the co- 
ordination of specialised workers instead of depend- 
ing upon the individual efforts of the all-round 
skilled man. Superiors cannot possibly direct 
operations in the modern shop unless they have had 
manual training and actual workshop experience. 
They must learn from daily working contact that 
the problems of production and general progress 
must be solved by the constant adjustment between 
the human element, organisation and mechanical 
devices. 

The Scientist.—There is much sound enthusiasm 
shown by those who are working to induce industrial 
leaders to appreciate the value of the scientific 
worker. To them we suggest that practical working 
experience on the part of the scientist in the trade 
which his knowledge is supposed to assist may 
possibly be one of the most effective means in 
bringing about the real unity of science and in- 
dustry which is so necessary to practical results. 
It is difficult to conceive how the chasm of 
ignorance between theory and practice can be 
bridged in any other way. 

The effective application of science and scientific 
principles to industry cannot be carried out unless 
the scientific worker possesses a good knowledge of 
the practical operations fundamental to engineering. 
To acquire this knowledge books and brains alope 
will not suffice, they must be supplemented by 
workshop experience and a training in productive 





242 


ENGINEERING. 


[Sepr. 7, 1917. 








routine. There is a tendency to belittle and avoid 
this experience amongst those who clearly see the 
need of uniting science and industry. There is 
much talk of sandwich systems and a minimum 
shop experience only being necessary to perfect the 
scientist. There is, as we have already remarked, 
endless discussion as to the priority of shop or 
college experience, half-time university and shop 
courses, &c. Anything, apparently, is recommended 
to avoid a full dose of hard shop labour. No 
individual can possibly grasp to the full, without 
actual experience, the intricate problems and 
refinement of details with which the manager of the 
modern engineering establishment has to deal. 
How can the scientific man draw from his knowledge 
and make a profitable application to these details 
unless he is well versed in them and has first-hand 
experience to guide him. If he has this experience 
he can initiate as well asinvestigate, he can be more 
than the servant of the works manager, he can set 
his own tasks as well as perform those set for him. 
He can keep his vision working in the realms of 
everyday problems. 

As with the manual worker, the educational course 
for the scientific worker, whether it be for the 
designer, the tutor, the experimenter, or the man in 
the laboratory, must be the subject of the combined 
decision of the employer and teacher. It will 
probably include a shop course in the productive 
departments covering at least two years of un- 
interrupted labour. Through this practical ex- 
perience the scientific worker will put himself in a 
position to assist to make the widest possible 
application of his arts to industry, a problem which 
is vague enough at present, and which will only 
gradually be solved by intelligent co-operation. 
The manually trained scientist should be of great 
value in helping to recast our general educational 
system. 

The Buyer.—Refinements in engineering processes 
and methods are constantly expanding. This ten- 
dency will continue, and it necessarily alters the 
functions of the individuals in every department of 
engineering work. It especially affects certain 
officials whose duties have generally been looked 
upon as easily performed, unaided by technical 
knowledge or training. Among others whose 
routine work is generally classified as “‘ commercial ” 
may be mentioned, as important, buyers, salesmen 
and accountants. The training of these officials 
must, in the future, be of a character that will turn 
out something more than a clever haggler, a breezy 
talker, or a good double-entry clerk. 

In buying, as well as in producing, science has 
changed an “art” into a “trade.” It puts into 
the hands of the purchaser exact specifications as to 
composition and physical qualities of material which 
leave little chance of the possessor of so-called 
** trade secrets ” to extort high prices. 

Knowledge is power in the truest sense with the 
modern buyer. His training must be broad and 
thorough. It must include laboratory experience, 
which will enable him to appreciate the value of 
exact specifications as to the components of a 
material and its physical qualities as adapted to a 
particular purpose. It must also include workshop 
experience, so that he may understand the import- 
ance of having supplies suitable to the productive 
methods employed in his business. He must, 
further, be well informed in the larger sense, and not 
especially in details, as to those improvements in 
products which are constantly being put into the 
market by progressive manufacturers from whom he 
may purchase. His general education must be such 
that he may be able to make scientific use of his 
knowledge. His genuine success will really have 
little to do with his ability in dickering and brow- 
beating the salesman. 

The Salesman.—Certain social and psychologic 
qualities which are the gift of Nature will probably 
be the necessary attributes of the successful sales- 
man for all time. But these qualities alone will not 
answer in the future as they have in the past. 
There is no vocation calling for higher ability, 
industry and thorough training than that of the 
salesman—positions in the higher management only 
being excepted. Although his ultimate object is to 
get an order the salesman must assimilate his every- 
day experience in such a manner as to make it of 





practical value to his customer as well as to his own 
company. He must act as a valued adviser and 
consultant to both, demonstrating to his customers 
the usefulness of the products of his own firm, and 
advising his own company as to any shortcomings 
and latent defects in their materials or machines, 
which only become apparent when in the hands of 
the customer. To his customer, the enthusiastic 
advocate of his own wares; to his own company, 
the cautious adviser of alterations and improve- 
ments. He must, to be really efficient, have a com- 
mercial, technical and workshop training, and a full 
dose of each. His success in engineering necessitates 
a thorough course of uninterrupted manual experi- 
ence. Without this he cannot become proficient in 
respect to that which is now an indispensable quality 
demanded by engineering clients, that is, as an 
efficient demonstrator of the profit-earning qualities 
of his goods or of their investment value. 

While the exact proportions of mental and manual 
training for the salesman must vary with the 
individual and the nature of the business in which 
he is engaged, there is no branch of engineering in 
which variety of experience is of more importance. 

The Accountant.—Even in those engineering 
concerns which have installed much up-to-date 
machinery and which are well on the road inimproved 
methods of production there does not seem to be 
sufficient recognition of the fact that the training 
and status of practically all the so-called commercial 
staff must be regulated by the shop organisation. 
Systems, routine and nomenclature are now 
originated in the shop instead of the office. This 
surrender of control on the part of officials like the 
accountant is not an easy task. It will not be 
fully consummated until our so-called bookkeepers 
in engineering offices are made to qualify for their 
task by having served a practical course in the 
productive departments. This work should consist 
partly of manual work and partly in the “‘ works ” 
accounting and costing departments. This technical 
experience is absolutely necessary to the commercial 
accountant to make him realise that his work must 
harmonise with the details of the productive depart- 
ments. This harmonious working is a necessity to 
making clear statements and returns which interlock 
with “factory” returns. Confusion and dis- 
crepancies are sure to be the rule if this is not 
accomplished, and patched-up incongruous state- 
ments of accounts and results will be continually 
presented to those who need exact statistics for 
their guidance and information. 

The Production Staff—In the many writings, 
speeches and reports on post-war conditions one 
finds comparatively few details relating to the 
organisation directly connected with productive 
power. We hear the word “organisation” used 
almost to the limit of nauseating. There seems to 
be little realisation, however, that, comparatively 
speaking, British industry is weakest in the organisa- 
tion of the personal elements directly responsible for 
production. There is a huge task in front of us before 
industrial victory is possible; this task is largely 
connected with the training of the staff on whom 
we must rely for output. Without the aid of this 
staff, the wisest management cannot secure efficiency 
in output, even from the best mechanical equipment 
and the highest trained workmen. Under present- 
day conditions this staff is represented partly by 
costing and progress clerks, rate fixers, factory 
accountants, operation study and tool designing. 
They are usually individuals who are neither trained 
nor selected for their special duties. They either 
drift away from the commercial departments or work 
their way out of the so-called shop class. Being 
neither skilled men nor technically trained they are 
often the object of suspicion on the part of the 
workmen. As they are looked upon as non- 
producers, they are subject to constant pressure 
from the management to reduce their number and 
cut down their remuneration. As their true 
functions are not understood they are ruled too much 
by the commercial officials, when they should be 
directly under those responsible for production. 
Often their authority is overridden and their 
usefulness impaired by direct interference by high 
officials. 

In the factory of the future this staff will be held 
responsible for the output costs and quality of 





production, the execution of the policy of the 
management and the satisfying the customer’s 
demands. They will have the full control of the 
works organisations, their numbers and duties wil] 
be augmented. They may increase the indirect 
establishment charges, but at the same time, 
lower the cost of the product; they will be the brains 
of the producing power, the guide to improvements, 
the guardians of quality, the keepers of the rights of 
workmen, the students of the interests of employers. 

To give a complete classification of this group of 
officials as they should be in a well-organised 
establishment is much beyond the scope of the 
present writing. 

“* Quantity’ production in Great Britain will 
never be successful until the mongrel character of 
engineering officials is abolished. Employers will 
learn that the key to successful competition will be 
found in the staff whose duties are performed by 
men of high intellectual capacity who have a 
thorough technical and scientific training, and who 
can take full responsibility of shop organisation. 
The chief works officials must be drawn from those 
who have the equivalent of a college training com- 
bined with the full apprentice course necessary to 
produce a skilled workman. In time and thorough- 


ness their training must rank next to those in the 
highest positions of management and those doing 
purely scientific work. It must embrace the equiva- 
lent of an English public school training up to the 
age of 19 years and a shop apprenticeship of at 
least three years in addition to the direct pupilage 
in the departments in which they choose to specialise. 


(To be continued.) 





ALIGNMENT DIAGRAMS FOR DETER- 
MINING THE BENDING MOMENTS OF 
REINFORCED CONCRETE BEAMS. 

THE diagrams reproduced on the opposite page 

were drawn by Mr. F. P. Watson and Mr. G. L. 

Wingfield, of the Egyptian Public Works Ministry, 

and are graphical representations of the formulz 

for reinforced concrete beams given in the London 

County Council Regulations. 

The upper diagram shows the relation between 
the bending moments and the working stresses of 
rectangular beams, and the lower, which is really a 
pair of separate diagrams, supplies the same 
information for T-beams. 

In the upper diagram the three straight-line 
scales are drawn on the ordinary principles of a 
logarithmic alignment diagram, the interesting 
feature being the curved scale for values of 
B+ ba*. This scale is an approximation, but the 
error involved is in no case more than 1 per cent. 
for any reading which can be taken between the 
left and right-hand scales. 

The method of using the diagram is extremely 
simple. In all calculations for the designing or 
checking of rectangular reinforced concrete beams 
the values t, c, B + bd? and r occur, two of these 
values being known or assumed, and the other two 
required. A straight line drawn through the known 
values on any two of the scales will intersect the 
other two scales at points corresponding to the 
two required values. 

Thus if it be intended to design a beam in which 
the steel is stressed to 16,000 lb. per square inch 
and the concrete to 600 Ib. per square inch, a 
straight line is drawn through these values on the 
t and ¢ scales and produced through the B + b d* 
and the r scales. It will then be found that the 
percentage reinforcement is 0.675 and that B + b a 
is 95. Similarly, if the load on a given beam is 
such that B + bd? = 110, and if r x 100 = 0.82, 
the readings on the ¢ and ¢ scales will be 15,400 
and 650 respectively. 


n 
The values of the lever arm, 1 — gy are shown on 


the reverse side of the percentage reinforcement 
scale, and t,c and B -> bd? are given in metric units 
as well as in pounds and inches. : 

It will be evident that the diagram is a great 
improvement on the ordinary beam curves, which 
only give the relations of r and B + bd for fixed 
values of ¢ and c. 

The T-beam diagrams are used in the manner 
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DIAGRAMS OF THE BENDING MOMENTS OF REINFORCED CONCRETE BEAMS. 


PREPARED BY MR. F. P. WATSON AND MR. G. L. 
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ROUND BARS 
Diameter Area Perimeter Weight | 
—_ 4 
Inches cm laches on laches cm Lise pee Pe | Kgs per M | 
3 0-635 | 0 0491 | 0-3168 | 0 785 | 1994 | 0-167 ba 0-249 | 
oa 0-794 | 0.0767 | 0-448 | 0 982 | 2494 | 026) | 0 388 
& | 0952 | 0-1104 | 0-7122 | 1178 | 2992 | 0876 | 0 560 
é 1111 | 01503 | 0-9696 | 1374 | 3490 | O511 | 0 760_ 
$ 1-270 | 0 1963 | 1.2664 | 1-571 | 8-990 | 0668 | 0 994 
L a A. 
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3 1-587 | 0.3068 | 1-9798 | 1963 | 4-986 | 1-043 | 1 552 
# 1-746 | 0-3712 | 2-3947 | 2160 | 5486 | 1-262 | 1 878 
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a ae —~ 
| 1% | 2-857 | 0-9940 | 6-4127 | 3534 | #976 | 3-380 | 5 030° 
[14 | 8175 | 12272 | 7-0171 | 3 927 | 9974 | 4172 | 6 209 | 
Reproduced by the Survey Department Egypt, 19/6 (10) 
t rx 100 
bge 
z 1200 £17000 c <0 
nf 160 + { 
16500 
150 ons - 25 
10 }16000 [ 
100 ‘ 30 
¢ 15500 
¢ 
1080-4 15000 ai 
t14600 & 40 
}-14000 C 4s 
‘ i 
t f 
+-13500 = oe ig 
. t 
- c [ 
- [ 
+-13000 r 35 
c t 
Cc 
{ 
n 
+12500 | __ 
+ - F 
ans 
r e + 65 
12000 w t 
© [ 
4 + 70 
f 
+1500 [ 
800+ thes 
i } 
{ + 80 
| 41000 
4 
nea f 
BENDING MOMENT DIAGRAMS i f 
| 
FOR | — 90 
REINFORCED CONCRETE TEE BEAMS | | 
oa r oS 
Teo be used as indicated by the dotted lines. | r 
s0000 
700 | U s00 


Reproduced by the Survey Department Egypt 196 (852 / 








c 
STRESS 
CONCRETE 


Sent 


3 8 
ppt ttt ttt tt ptt tet tt tri trirt tet 
o 
os 
i} 


Kiltos per 


550 





1200 


$0 


1050 


730-4 


700-4 


8504 


Lbs per Sqr inch 


t+ 300 


17000 


16500 


14000 
“715500 
}+-15000 


12500 
+ 


-12000 


+-11500 
+-11000 
4 


+10500 





See 


WINGFIELD. 
B-bd* 
12 170 
160 
” 
150 
10 +). 140 
° 130 
120 
8 
10 
7s 
? 100 
65 
90 


Los per 


5 70 
D as my 
0 2 
Nod 6) 
i: 
55 
x £ 
so 2 
£9 2 
v =~ 
“5 
3 
40 


RATIO OF LEVER ARM TO DEPTH. lL} 





erease of 4, 





used fer rectangutar beam 


Kote The values of S and %) correnponding to any given value of T 
Gecrense as *) increases until the lines joining the 7 scales to the $ 
scale and the %, scale become tangents to the *) curves, The seutre! 
nis is then st the edge of the Mange ie %) = and Sond 
remain constant for (ne gives value of 7 irrespective of any further in - 


By employing these constant vaiems of $ and "the Gingrama may be 














FORMULAE L.C.C. Notation 





m «15 
ra + 4mré - 12mrs,+ 12mr 
@ 6mr (2 - +,) 
BR, ge = 
bd* ad 
me 53+2mr 
r 2(s,+mr) 


“+ Laas] 











655 4 
4 


665 ~ 


4 
6704 


675 - 


z 
r= 
peat 


iol. 


Pe rer rtrytrr 


3 
+ 


3 
Las 


+ 
re | 


2 
s 
i 


915 


~ 


ae Beene Bl 


=o 


== 
Terrirrrr 


ro 


> ma 


T 


a oe 





LUTTE TTT 


TT 


T 


TYTTTTT TTT 


T 


rT 


ne es 


rT 





PTT TTT TT 


re 


N 


3s 


PERCENTAGE REINFORCEMENT. Px100 


25 


300 


490 


450 


430 


420 


400 


573 


323 


. 
S 


s 
$ 












eons 


Pee a 5 














































































































































































































































































































































































































































































































































































































244 


ENGINEERING. 





[SEpr. 7, 1917. 








indicated by the dotted lines. These diagrams were 
designed by methods which are mathematically 
accurate, no approximation being involved. They 
are interesting ilJustrations of the way in which 
cumbersome formule may be graphically repre- 
sented. The most convenient way of reading the 
diagrams is to use a strip of celluloid with a straight 
line scribed upon it. 





GERMANY’S COMMERCIAL CAMPAIGN 
IN FRANCE. 

WE have on various occasions given instances 
of the manner in which Germany has acquired 
a hold on the natural resources of France, especially 
as regards iron ore (see vol. ciii, pages 540 and 575). 
This was done systematically and skilfully, and 
was the natural outcome of the paucity of iron ore 
in Germany. But trade cannot be one-sided. 
The immense expansion of Germany’s industries 
necessitated an increase of exports, which was 
attained in the face of many difficulties, and by 
means of réclame and careful organisation. In a 
French professional, technical or trade paper one 
found advertisements from German firms far in 
excess of those from French firms. This can easily 
be verified by reference to the official bulletin of the 
Union of Printers, to the official bulletin entitled 
Revue des matériaux de construction et de traveaux 
publics, to the Revue industrielle de ? Est, and many 
other journals. 

The German machine industry was particularly 
well organised in France. The sale of machine tools 
was the most important item, but steam engines, 
portable engines, agricultural machinery, textile 
machinery, &c., were carefully pushed. All the 
German branches and selling bureaux were in a way 
naturalised in France, and no one seemed to take 
serious offence. Everyone bought German articles 
because, in addition to being good, they were cheap, 
and everything was done in a prompt, businesslike 
manner. Even French official departments, as, 
for instance, the railways, did not hesitate to 
cover their requirements from German sources. 
That, however, roused the French manufacturers, 
who again and again raised protests, in which they 
were supported by the Chauvinist press. They com- 
plained that the German industry not only flooded 
the home market in France with their products, 
in keen competition with French manufacturers, but 
that in addition they made a tremendous réclame 
about their sales to the French public departments, 
&c., and thereby did the French industry serious 
harm on the world’s market. M. Niclause, president 
of the Syndicat des Mécaniciens, Chaudronniers et 
Fondeurs de France, gave utterance to this senti- 
ment in a somewhat bitter speech at a meeting held 
on January 19, 1912, and at which the Minister of 
Commerce also was present, while Senateur Humbert 
published several articles in the Journal, in which he 
blamed the army and navy departments, in that to 
a great extent they drew their supplies from German 
firms. An article in Vie Maritime, January 25, 
1913, voiced the same views, enumerating what 
goods the naval department had ordered in Germany 
and from what firms. Most of these complaints | 
overshot the mark and tended to show the weak 
position of the home industry, which, in spite of 
a high tariff for finished goods, had been unable to 
hold its own against German competition. 

The buying of German locomotives and German 
railway material caused much ill-feeling. This was 
not quite fair, for Germany only supplied a material 
portion of these engines because the French works 
were unable to cope with the suddenly increasing 
demand. The French railway companies used to be 
the best customers of the French iron industry, 
and a number of workshops anc. factories for rolling- 
stock were directly dependent on them. The 
deliveries of locomotives amounted in 1908 to 
38,000,000 francs, in 1909 to 59,000,000 francs, 
in 1910 to 68,000,000 francs, and in 1911 to 
74,000,000 francs. The value of rolling-stock 








delivered during the same years was respectively 
66,000,000 francs in 1908, 76,000,000 francs in 1910 | 
and 179,000,000 francs in 1911. The aggregate 
from January 1, 1906, to June 30, 1913, amounted 
to 1,544,220,680 francs. Up till the year 1898 the | 
French works had, so to speak, done the whole 


trade, but during the years 1898-1900 the Paris 
International Exhibition and the construction of 
new railways (Métropolitain) and bridges, as well 
as the laying of double lines on some existing 
railways, caused such a plethora of orders that the 
French works were unable to deliver in time. The 
aggregate annual production of locomotives in France 
was at the time about 350, but in 1899 the West 
Railway ordered 105 locomotives and 1,500 carriages, 
the Paris~Lyons—Méditerranée Railway wanted 
within some months 240 locomotives, &c. German, 
Austrian, Belgian and American firms had to help 
to carry out these large orders. France has never 
since got rid of the competition she herself had 
invited, simply because the French industry had 
not heeded or profited by the lesson of the years 
1878-1900 and increased its capacity. ‘“‘ All our 
locomotives are German,” exclaimed the EHzcelsior 
in the issue for June 10, 1912, basing this cry on 
the statistics published by the German manu- 
facturers, according to which Germany in 1911 
exported 1,512 locomotives, of which one-fourth, 
or close upon 400, went to France. 

In its issue for December 24, 1911, the Matin 
published -some particulars of locomotives ordered 
from abroad by French railway companies: “In 
the year 1906, 90 locomotives were ordered from 
abroad ; in 1907, 225; in 1908, 75; in 1909, 126; 
and in 1910, 125—that is, 641 locomotives in five 
years. From January, 1910, to June 14, 1911, 
German manufacturers received orders for 254 
locomotives from all French railway companies 
except the Hiat. Every order is announced in the 
Press. It is communicated to the telegram bureaux, 
which trumpet out the information to the whole 
world. It is an announcement of a victory, a new 
conquest of Germany. . . .” 

The French manufacturers began to attack the 
Government so vigorously that the Ministry for 
Public Works thought it expedient to look into 
the matter, and two inquiries were instituted, one 
in 1900 and one in 1909. The result was that the 
complaints of the French manufacturers were stated 
to be much exaggerated, that the French works 
were not in a position to supply the requirements 
of the railway companies in proper time, and that 
the German prices were considerably cheaper than 
the French. That the French railway companies 
under such circumstances placed a fair amount of 
orders in Germany could hardly be wondered at. 
The inquiries in question showed that the German 
industry had a greater capacity than the French, 
that Germany could supply goods of the same 
quality at considerably lower prices, and that the 
French railway companies, which as private com- 
panies had to consult and consider private interests, 
in spite of their patriotism, were unable to sacrifice 
all their freedom of action. The French railway 
companies openly stated that the French works 
could fully compete with their foreign rivals in the 
matter of workmanship and finish, but they could 
not by a long way compete in price, in spite of a 
protective duty of 15 per cent. and the cost of 
transport, and it was impossible for the railway 


|companies to give the preference to the French 


manufacturers without sacrificing the interests 
they had to protect. As an example may be 
mentioned that German factories in the year 1908 
delivered locomotives in France at 1.35 francs per 
kilogram, inclusive of duty and transport, whilst 
the French works asked as much as 1.70 francs per 
kilogram. The French manufacturers: said that 
these German prices were “ fighting prices ” against 
the French industry, and they became possible 
by the support of the German Government. The 
Minister for Public Works, as a result of the inquiries, 
stated in the Senate on July 22, 1913, that the 
duty which foreign makers had to pay was a 
sufficient protection for the French works, and that 
goods from abroad could not be dispensed with, as 
otherwise the French makers would have a mono- 
poly, and easily might agree upon monopoly prices. 

Thanks to the careful organisation of the German 
export trade to France, and to agents distributed 
all over the country, Germany knew exactly the 
capacity both of the French industry and of the 
French market. German commercial travellers 
by degrees accustomed the French public to German 
goods and assisted the French buyer in making a 








trial by offering him goods at advantageous prices. 
Thus many German products gained a footing in 
France ; the commercial traveller knew the chances 
of selling and knew the market, and as soon as it 
was likely to be worth while the German mother 
concern started daughter undertakings in France. 
As soon as a German article, through the preparatory 
work of the commercial traveller, had been intro- 
duced into France and its sale ensured in sufficient 
quantities, it was for the German firm to consider 
whether, from an industrial and political point of 
view, it was advisable to form a daughter under- 
taking in France. In the first place duty and 
transport were saved, and, secondly, the under- 
taking obtained a French character, which facilitated 
the sale of its products. In consequence, there are 
in France a number of German undertakings which 
either bear the name of the mother concern or that 
of a French business. 

Thus, the Adler Works formed the Société des 
Etablissements Adler for the sale of their type- 
writers; the German Arms and Munition Works, 
Berlin, the Compagnie Anonyme Frangaise pour la 
Fabrication des Roulements a Billes D.W.F.; the 
Georg Fischer Iron and Steel Works formed the 
Société Frangaise des Aciéries ci-devant Georges 
Fischer ; the Mannesmann Tube Company, Diissel- 
dorf, started the Comptoir Metallurgique et Indus- 
triel; the G. Luther Machine Works, Brunswick, 
the Société Anonyme les Ateliers Réunis, which, in 
addition, went into partnership with the firm of 
Piquet and Company, Lyons; the Karl Lindstrém 
Company, Berlin, started the Compagnie Frangaise 
des Disques et Machines Odéon et d’Instruments 
de Musique ; the Siemens-Schuckert Works, Berlin, 
founded the Compagnie Génerale d’Electricité de 
Creil. 

It would carry us too far to mention all the 
German companies which worked and traded under 
French names, and were formed and founded in 
accordance with French law. <A few characteristic 
examples will throw some light on the movement. 
For instance, the principal works of. the firm of 
K6rting Brothers, Kértingsdorf, Hanover, have 
long been engaged in the manufacture of gas 
motors, motor-car motors, pumps, water-works and 
irrigation plant, heating plant, &c. The central 
management of the home and foreign undertakings 
is located at Kértingsdorf, The home undertakings 
comprise branches, depéts, &c., in all important 
towns, while those abroad, seven in number, are 
formed into companies in accordance with the 
laws of the countries in which they are situated and 
include concerns in Vienna, Budapest, London, 
Barcelona, Sestri Ponente, Milan, Genoa, Rome. 
Florence, Petrograd, Riga, Moscow, Bukarest, 
Warsaw, Brussels and Paris. A large business was 
done in almost every part of Europe. France was 
amongst the first countries to be exploited, and 
was mentioned in the year 1887 in a book, 
“L’Allemagne 4 Paris,” by Lucien Nicot. At the 
time the firm had a selling bureau in Paris for their 
heating apparatus. By degrees branches were 
opened in Lyons, Nancy, St-Etienne and Nice, 
and in 1903 the firm formed the Société Francaise 
d’Exploitation des Appareils Koerting, with a 
capital of 500,000 francs. The capital was soon 
increased to 1,000,000 francs, and the French 
company ere long became the most important of 
the affiliated concerns. 

Another example is the Augsburg-Niirnberg 
Machine Company, which for some time had a 
branch in Paris. When a few years ago the pro- 
prietor of a factory for printing requisites in 
Montrouge died, the Augsburg-Niirnberg Company 
offered to buy the works, in which they succeeded, 
at the price of 75,000 francs, in the year 1912. A 
company was then formed, the Société des Etablisse- 
ments Alanget (the name of the former owner), 
which is principally owned by the German firm 
and is managed by them. 

German industry has even founded branch 
establishments in France in such industries as 
are comparatively more developed in France than 
in Germany. As an instance the automobile 
industry may be mentioned. In the year 1912 there 
was in France an automobile for every 440 in- 
habitants, whilst in Germany there was one for 
every 927 inhabitants. In addition the French 
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motor cars are excellent, and even constitute the 
most important article of export in France. The 
value of the French exports of these articles amounts 
to 130,000,000 francs, of which about 50,000,000 
francs go to Great Britain, 25,000,000 francs go to 
Belgium, and about 8,000,000 francs to Germany. 
These figures show how considerable this industry 
had become in France. Notwithstanding two of the 
leading German firms in this branch, the Daimler 
Motor Company, of Stuttgart Untertiirkheim, and 
the Benz Company, of Mannheim, started companies 
in France for the building and working of their 
motors and cars. 

The French Automobile Company Mercedes, 
which manufactures Mercedes cars fitted with 
Daimler motors, was formed in 1905 with a capital 
of 5,000,000 francs. The Daimler Motor Company 
has 990 shares and the Mercedes Company 3,710 
shares. In addition, the undertaking was supported 
by German banks, the Deutsche Bank subscribing 
1.970 shares, the Wiirtemberg Union Bank in 
Stuttgart 980, the Winter Bank combine 1,970. 
In the same way the Société des Automobiles Benz 
was formed with a capital of 500,000 francs ; most 
of the shares are held by the Benz Company and 
‘some German banks. 

An interesting example of another form of 
working the French business is that of the firm 
Orenstein and Koppel, Arthur Koppel, Berlin, which 
in 1911 entered upon a 20 years’ partnership with 
the Société des Etablissements Decauville. The 
Berlin firm, Orenstein and Koppel, carried on the 
manufacture of materials, tools and machinery for 
the building and equipment of railways, especially 
field, industrial and narrow-gauge railways, for 
bridges, water works, &c., and after amalgamation 
with the firm of Arthur Koppel, also of large railways. 
During the last few years the company has also 
taken up the manufacture of locomotives and goods 
wagons of ordinary gauge at their new locomotive 
factory at Drewitz. The capital of the company 
amounts to 36,000,000 marks. Besides their works 
at Dorsfeld, Spandau, Bochum and Drewitz, there 
are branch establishments at Breslau, Cologne, 
Dantzic, Dortmund, Hamburg, Kénigsberg, Leipzic, 
Magdeburg, Mannheim, Miinich and Strassburg ; 
abroad, the firm, in addition to numerous agencies 
in their own name, has branch establishments in 
Vienna, Prague and Lemberg, which, in 1908, were 
all transformed into limited companies, and in Buda- 
pest. In Russia the firm owns the Parowas Com- 
pany, with branches in Warsaw, Petrograd, Kieff 
and Moscow ; further, there are branches or depots 
in Brussels, Bukarest, Cairo, Soerabaya, London, 
Mexico, Johannesburg, Durban, Calcutta, Alexan- 
dria, Milan, Madrid, &c. In addition, there are the 
agencies and depots at home and abroad from the 
Arthur Koppel firm. 

The Société des Etablissements Decauville was 
formed with a capital of 20,000,000 francs for a 
similar business to that of the firm of Orenstein and 
Koppel. The new Decauville Company was ex- 
tremely well received by the French financiers, but 
the result was very disappointing. The turnover 
soon went down from 10,000,000 francs to 5,000,000 
francs and the profits to 280,000 francs. As these 
results could not pay a normal interest on the share 
capital, the company was reorganised and also took 
up the manufacture of motor cars and bicycles. 
The new start was good, but the general depression 
of 1907-1909 influenced the business very un- 
favourably, and by the aid of some French financiers 
a reorganisation was again arranged. At that time 
the first negotiations with Orenstein and Koppel 
commenced. 

This latter firm had for a series of years simply 
had an agency in Paris, but founded in 1907 an 
independent French branch establishment under 
the style of the Société Anonyme pour la Con- 
struction de Matériel de Chemins de Fer (Ancien 
Etablissements Arthur Koppel). The capital was 
1,000,000 frances. The Berlin firm obtained 171 
shares for their contribution, Arthur Koppel 
securing a further 762 shares out of the remaining 
829. The new company also had works at Fives- 
Lille and depots in Paris, Lille, Bordeaux, Mar- 
seilles and Toulouse. 

"he Decauville Company after the second 
reconstruction dropped the manufacture of motor 








cars and bicycles and confined itself to the original 
industry, business being pushed ahead with con- 
siderable energy. ‘The company had numerous 
depots in France, in Lille, Lyons, Bordeaux, 
Toulouse, Nancy and Nantes, and agencies in almost 
all countries in Europe, Asia and America. In 
addition the company owned three iron works, at 
Corbeil, at Petite Synthe, near Dunkirk, and at 
Val-Saint-Lambert (Belgium). 

There were thus two firms fighting against each 
other in France, one French and one foreign, each 
of whom had the same ends in view ; each had a 
large capacity, each had an admirable organisation 
which competed keenly against the other, both in 
and out of France. The firm of Orenstein and 
Koppel, or as it was called in France the Société 
Anonyme pour la Construction de Matériel de 
Chemins de Fer, had a financially strong mother- 
company at its back, which ensured it being able 
to hold out against the Decauville, which had been 
weakened by several reorganisations. The French 
firm realised the actual state of affairs and opened 
negotiations with Orenstein and Koppel, resulting 
in an arrangement between the two in the year 
1911. 

The basis for the agreement was an absolute 
limitation of the areas of business of each firm. 
Orenstein and Koppel undertook to leave the 
French market and that of the colonies alone, in 
return for which the Decauville Company ceded all 
its foreign plant, branches and agencies to Orenstein 
and Koppel. From 1911 the Decauville Company 
has been consequently limited to the French market ; 
it took over the shares of the Société pour la Con- 
struction de Matériel de Chemins de Fer, with all 
its branches in France and the works at Lille, the 
Orenstein and Koppel firm, on the other hand, taking 
over the Decauville works at Val-Saint-Lambert. 
In addition, the Decauville Company was guaranteed 
a share amounting to one-fourth of the firm’s 
dividend. 

This arrangement entailed material advantages 
for Orenstein and Koppel, for which firm the entire 
market of the world is open, excepting that of 
France, with their own industrial and commercial 
organisation as well as that of the Decauville 
Company ; they have not only got rid of a trouble- 
some competitor in the foreign market, but can use 
their installations and their name, which is in good 
repute. In addition, the German firm’s exclusion 
from the French market is only apparent, for the 
Decauville Company is bound to order the machinery 
and articles they do not themselves manufacture, 
such as large locomotives, aerial tramway installa- 
tions, &c., from Orenstein and Koppel. Finally, 
the close relation between the Decauville Company 
and the French industrial banks has been an 
advantage to the German firm, because the latter, 
in countries where German capital, from political 
reasons, is less interested, the bank connections 
of the French firm, with the use of their name, can 
be utilised. 

We might pursue the subject much further, 
going into the sale of typewriters, bicycles and many 
other small machines. The moral is the same in all 
cases. The Germans achieved success by supplying 
good articles at reasonable prices, and, above all, 
by taking long views as to the capacity of the French 
market. In many instances they built works in 
France, and established themselves as French com- 
panies, bringing capital into the country and creating 
a demand for labour. As long as competition is the 
ruling factor in commercial life such things will 
happen and no one can reasonably object. For 
years we strangled the mechanical industries in 
many countries by underselling them, in spite of 
tariffs, which had to be raised again and again before 
they afforded real protection. Tariffs have their 
uses in the early stages of an industry, and later 
against subsidised competition, but the real line 
of defence of a country lies in the energy and skill 
of its inhabitants, and, above all, in their commercial 
acumen. Our readers will remember that our 
locomotive builders a few years ago were quite unable 
to supply the demands of the railway companies 
here and in India. Orders went to-Germany and 
America, just as they did from France, and for 
the same reason. We had not had sufficient faith 
in ourselves and in our future to launch out, and 


we had not studied the tendency of events. In 
these respects the Germans have shown them- 
selves superior and have reaped the harvest they 
have sown. It is easy to point to the assistance 
the German exporter gets from the Government and 
the banks, but this is an expression of the national 
will to succeed in the markets of the world, and to 
endure present sacrifices to obtain ultimate gain. 
What we have lacked in the past is a national or 
corporate consciousness which would enable us 
to present a united front to commercial aggression, 
confident in the assurance that general prosperity 
must bring success to the individual. Our friends 
in France have had the advantage of a fertile soil 
and a genial climate, which together brought asteady 
flow of wealth, so that manufactures have not been 
so important to them as tous. The war, however, 
has shown them that a country dependent upon 
foreign sources for many of the necessaries of 
civilised. life is in a dangerous condition. 





THREE-TON ELECTRIC TRANSPORTERS AT 
A NATIONAL PROJECTILE FACTORY. 

Ty our article in our issue of May 26 last (vol. ciii, 
page 492) on the “ Royal Visit to Munition Factories” 
we promised to give further illustrations and details 
of two most serviceable transporters erected at one of 
the National Projectile Factories tor dealing with the 
incoming material and the outgoing projectiles. In 
the present issue we fulfil this promise by giving per- 
spective views on page 254, and detailed elevational 
and sectional drawings on Plate XIX. The trans- 
porters are of a novel design, the features being 
the great extent of area covered—100,000 sq. ft.—the 
rapidity of action, and therefore the great volume of 
material dealt with, and the general efficiency of the 
manipulating gear. The general scheme and con- 
ditions to be fulfilled were laid down by Messrs. Vickers, 
Limited, who manage the projectile factory on behalf 
of the Ministry of Munitions, and the details of design 
were worked out by the constructors of the transporters 
—Messrs. Stothert and Pitt, Limited, of Bath. 

The general design will be understood by reference 
to the perspective views and the elevation plan and 
sections (Figs. 3 to 6) on Plate XIX. It will be seen 
that each transporter has a main central span of 90 ft., 
with overhangs at each end of 45 ft., so that with the 
outreach the total traverse is 180 ft. The length ot 
track along which the transporters travel is 600 ft., so 
that, as already stated, the rectangular area covered is 
about 100,000 sq. ft. Each transporter is operated 
by three electric motors, one for hoisting, one for 
traversing the crab, and one for longitudinal travelling, 
the current being direct and the voltage 440. The 
motors are of the series-wound reversible type, with 
suitable crane ratings. The speeds of working with 
full load (3 tons) are as follow: hoisting, 50 ft. per 
minute ; cross-traversing, 300 ft. per minute; longi- 
tudinal travelling, 300 ft. per minute. The driver's 
cabin is carried from the underside of the crab, so that 
he is always in a position near to the load he is working. 

The general features of construction of the transporter 
frame is clearly shown on Figs. 3 to 6. The height 
under the girders is 17 ft. 63 in., and the height of lift 
14 ft. The legs are built up of main angles and braced 
together by auxiliary angles and attached to the bottom 
sills of double-channel section, each sill resting upon 
four double-flanged cast steel wheels (Fig. 6). The main 
girders are of somewhat novel form, as shown in section 
in Fig. 5. They are built up of two vertical parallel 
planes of bracing connecting the top and bottom booms 
together. As the crab runs between these girders they 
had to be stiffened laterally from the outside, and this 
was accomplished in the way shown in Fig. 5. In the 
side elevation (Fig. 3) it will be noticed that vertical 
members occur at intervals of 8 ft. 2 in., and it is these 
vertical members which are shown in Fig. 5. Each 
vertical cross-frame thus forms a _ rigidly-braced 
“horseshoe.” This form of construction proved most 
satisfactory in actual working, ensuring ange in all 
directions. As shown in Fig. 6, a timber platform 
runs the whole length of the bridge on one side to 
afford access to the crab and travelling gear. This 
platform is reached from the ground level by the ladder 
shown. 

The travelling motion of the transporter is operated 
from a motor situated at the centre of the span (Figs. 
3 and 4), driving two wheels on each leg by means of 
spur-and-bevel gearing. This motor is of 60 h.p. 
when running at 675 r.p.m., and the rate of travelling 
is 300 ft. per minute. An automatic magnetic solenoid 
brake is fitted to the motor spindle, to check the 
movement of the transporter when the current is cut 
off. 

The arrangement of the crab, with the driver’s cabin 
suspended, is clearly shown in Figs. 7 to 9 on Plate 





XIX. This crab is built upon a mild steel frame 
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consisting of channel] sections gusseted together and 


carrying the hoisting and crab-traversing gear. The 


crab is carried upon four flanged steel wheels running | 


upon flat bar rails attached to the lower boom of the 
main girder. The hoisting gear has treble-reduction 
spur gearing, and the load is lifted upon a two-part 
extra special flexible plough-steel wire rope, carrying 
ap equalising pulley and a ball-bearing swivelling hook. 
The traversing gear also is driven by spur gearing 
attached to one of the axles. Each of these motions 
has an automatic magnetic solenoid brake of the 
post type and lined with Ferodo on the friction 
surfaces; that for the hoisting gear being capable of 
release from the driver's position, so as to lower the load 
without the use of current when desired. Cut-out 





limit switches are fitted to the hoisting and traversing 
motions respectively, to prevent damage due to the 
load rising too high or traversing too far on the bridge. 
Current is conveyed to the switchboard in the cabin 
by means of bare copper wire leads situated inside | 
one of the main girders, while main trolley collectors are | 
fitted to the end of the bridge for picking up current | 
from the bare conductors carried upon poles down the 
stockyard. The whole of the gearing has accurately | 
machine-cut teeth, all the wheels and pinions being 
steel, with the exception of the motor pinions for 
hoisting and traversing, which are of manganese bronze. 

The motors were supplied by the Lancashire Dynamo 
and Motor Company, and are of the following powers 
and speeds : hoisting, 15 h.p. and 750 r.p.m. ; travers- 
ing, 8 h.p. and 750 r.p.m.; travelling, 60 h.p. and | 
675 r.p.m. All the motors are totally enclosed, the | 
hoisting motor having half-hour rating, the other two | 
having one-hour ratings. The controllers were supplied | 
by Messrs. Allen West, of Brighton, and are of the | 
upright tramway metallic type with metallic resistances. 

The cabin for the driver is totally enclosed and pro- 
vided with large windows on each side, so that he may | 
have a good view no matter in which direction he is | 
travelling. The crab machinery is likewise protected 
from the weather, having removable panels in the 
covering for access to the machinery. 











THREE-PHASE INDUSTRIAL SWITCH | 
GEAR. 

On this page, and on page 247, we illustrate an 
industrial switch gear made oy Mr. George Ellison, 
of Wellhead-lane, Perry Bar, Birmingham. The 
particular apparatus shown was supplied to a flour 
mill, but the characteristic feature of the plant is 
that it is assembled out of stock components, an 
arrangement which makes it possible to supply at 
short notice switch gear of the most elaborate character. 
Each unit is ironclad and totally enclosed, and is thus 
suitable for installation in dusty workshops or mines. 
Each panel constitutes,’ moreover, a self-contained 
unit, and a switchboard comprising any reasonable 
number of units can be readily assembled on site. 
The whole of the component parts are fittings which 
have been standardised for some years past. The oil 
switches and other accessories are suitable for con- 
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ditions where the power transmitted does not exceed 
1,000 kw. These are assembled in very strong iron 
boxes, which have, in fact, in several cases proved 
capable of resisting falls from the roof when installed 
in mines. Although the gear was driven into the 
floor, the supply of current was not interrupted, and 
the only repairs [necessary were the replacement of 
broken standards and twisted plates. 

The conditions to be met in the case of the gear 
illustrated in Fig. 1 were somewhat exceptional. 
The “switchboard” in this case is an eight-panel 
board including five motor starting switches. Each 
of these comprises an oil-immersed contact breaker 
and a motor starter, together with the other fittings 
necessary for controlling the operation of one section 
of the mill. All these units are interlocked with each 
other, so that it is impossible to start up the different 
sections of the mill in other than the proper sequence. 
The circuit-breakers are fitted with the usual overload 
and no-volt releases, and the contacts cannot be closed 
unless the no-volt coils are energised. The starters 
cannot be operated with the circuit-breakers open, 


Fie. 





nor can the circuit-breakers be closed with the starters 
“on.” Auxiliary contactors are provided on the 
switches and starters, so that one motor cannot be 
started up unless the motor controlling the antecedent 
process has already been switched on. Moreover, 
if one motor drops out or its breaker is tripped, the 
switches controlling the motors operating dependent 
sections of the mill are automatically tripped. Signal 
lamps give a visible indication of the condition of the 
various circuits, and an auto-transformer is provided 
to operate the interlocking trip mechanism and the 
lamps. The problem, it will be seen, was a somewhat 
complicated one to solve, using stock fittings only. 

A view of the interior of the bus-bar chamber, show- 
ing the isolating switch, is reproduced in Fig. 2. All 
three contacts are broken simultaneously by operating 
the detachable key shown at the top. Mechanical 
interlocking gear is provided which ensures that 
this key cannot be turned unless the circuit-breaker 
switch is in the open position, nor can this circuit- 
breaker switch be operated unless the isolating switches 
are either fully closed or fully open. The circuit- 
breaking switches are deeply immersed in oil, and an 
inspection hole is provided at one side of the tank by 
which the oil-level can be ascertained without dis- 
mounting the tanks. These are of very stout construc- 
| tion, with dust-proof joints. 
| A separate view of one of the component units of 
|the “ board ” is illustrated in Fig. 3, showing in front 
|the cylindrical box in which the starting resistances 
|are mounted. These are cut in and out by means of 
| worm gearing, so that it is impossible to load up the 
|motor too rapidly. An elevation of a portion of this 
| board is represented in Fig. 4 and a plan in Fig. 5. 
| Diagrams showing the wiring connections are 
| reproduced in Figs. 6 and 7. As will be seen, the 
bus-bars of consecutive units are joined together by 
coupling pieces, so that it is easy to build up a switch- 
board of any length, An overload release coil is, it 
will be seen, provided for each phase. A and B denote 
auxiliary switches on the rotor-starting circuit, of which 
the one makes contact when the starter is “off” and 
the other when it is “on.” + “ makes 





The contacter G 
when the breaker is closed, whilst contact G “ breaks ” 
when the breaker is closed. The instrument trans- 
former circuit is represented in Fig. 6. 








“ Fururan.”—A new insulating material supplied in 
| Germany under the name of “ Futuran”’ is said to con- 
| sist of phenol and formaldehyde, to which other substances 
are added as colouring matter. The strength is 2.5 kg. 
or 3 kg. per sq. mm., the density 1.2 or 1.3. It is said to 
be a good insulator. 


CaNnapIAN TRADE INDEX, 1916-18.—The Canadian 
Manufacturers’ Association, Incorporated, 1,404, Traders 
Bank Buildings, Toronto, Canada, has compiled and now 
issues the above-named trade index, at the price ot 
5 dols. It measures 10} in. by 7 in. and contains over 
500 pages of matter, divid into three main parts, 
being an alphabetical list of Canadian manufacturers, 
with branch offices, factories and expert representatives, 
arranged alphabetically as per names, @ directory of the 
manufactures of Canada classified alphabetically accord 
ing to the articles made, and an alphabetical index in 
French of the articles in Part II, with the English 





names in parallel columns. 
! 
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THREE-PHASE INDUSTRIAL SWITCH GEAR. 
CONSTRUCTED BY MR. GEORGE ELLISON, ENGINEER, BIRMINGHAM. 
(For Description, see opposite Page.) 
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lHE JUNIoR INSTITUTION OF ENGINEERS.—The Junior 
Institution of Engineers has instituted a ‘Cadet 
Associate Membership,’ whereby engineering pupils in 
works or college (day or evening students), may be 
registered for a nominal yearly fee of 5s. It is open to 
youths of 15 years and over who are still undergoing 
training and whe, as certified by a principal of a technical 
college or head of department of an engineering works, 
are making satisfactory progress in the development of 
their abilities as engineer-pupils. The registration as a 
eadet associate member of the Jvnior Institution of 
‘ngineers is for one year only, and renewals can only 
be acceptea when satisfactory progress and development is 























vouched for by a responsible authority under whom the 
applicant is serving. The Institution undertakes certain 
duties in ard to these cadets, which are set forth in a 
pamphlet which may be obtained upon application to the 
Secretary, Junior Institution of Engineers, 39, Victoria- 
street, Westminster, 8.W. 1. The project is com- 
mendable and will doubtless meet with the success it 
deserves. There is little doubt that much valuable 
personnel is now wasted for the lack of a wider organisa- 
tion such as the Juniors can furnish, and the constitution 
of the council is such that the new scheme will be pushed 
with vigour and enthusiasm in the interests of the 
profession and of patriotism. 


SCREW EXTRACTOR. 
THE tool shown in the accompanying illustration is 
designed to facilitate the extraction of a broken stud 
or screw. A hole is bored down the centre of the 
screw, and the extractor, which is left-handed, is 
screwed into it until it jams. Further turning by 
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aid of a wrench causes the screw to rotate, and gradually 
withdraws it from the hole without injury to the 
threads. These extractors are made in 12 sizes b 
the Cleveland Twist Drill Company, of Cle " 
Ohio, and are sold in sets of three and four. They 
vary in size at the point from yx in. to 1] in., and at 
the large diameter from } in. to 2,', in. 
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Tue Panama Canat Tuc Rewiance.—The canal tug 
Reliance, which was sunk outside the outer end of the 
west breakwater, Limon Bay, on December 27, was 
towed to Cristobal and placed in dry dock for repairs 
on July 13. She had sunk in about 45 ft. of water, 
resting on an even keol. 





UNIVERSITY OF BrIsToL, Facutty or ENGINEERING.— 
We have received a copy of the prospectus of the Mer- 
chant Venturers’ Technical College, which provides and 
maintains the above-named faculty, from which we note 
that the courses include schemes of study for persons 
intending to engage in civil, mechanical or electrical engi- 
neering. The department of automobile engineering has 
been closed for the duration of the war, as the professor 
of that department is doing important work in connection 
with munitions. The session for day classes commences 
on September 18, and that for evening classes on Septem - 
ber 24. The classes can be taken from session to session, 
or on the sandwich system. Further information can be 
obtained from the Dean at the Merchant Venturers’ 
College, Bristol. 





TRADE BETWEEN THE UNITED KINGDOM AND FRANCE, 
—The Board of Trade notify that in pursuance of an 
agreement recently arrived at with the French Govern- 
ment arrangements are being made, and will come into 
effect as from September 15, for the issue of licences for 
the import’ from France into the United Kingdom of 
goods of French origin, other than those enumerated 
below, by the Board of Trade Office in Paris, No. 10, 
Place Edouard VII. The arrangement for the issue of 
licences in Paris will not apply to the following goods, 
namely : wood and timber; stones, slates and marble ; 
motor cars, motor bicycles, accessories and parts ; paper, 
paper-making materials, and articles manufactured 
therefrom ; agricultural machinery and woodworking 
machinery ; gold and articles containing gold; hops ; 
cotton hosiery (not including embroidered hosiery and 
gloves); spirits ; ornamental feathers. Applications for 
licences in respect of the above-mentioned classes of 
goods should continue to be made to the tment of 
Import Restrictions, 22, Carlisle-place, London, 8.W. 1, 
except in the case of +e and paper-making materials, 
for which applications should be addressed to the Royal 
Commission on Paper, Central House, Kingsway, 
London, W.C. 2. It has also been between the 
two Governments that arrangements shal] be made for 
licences in respect of imports from the United Kingdom 
into France of goods of British origin, other than those 
mentioned below, to be issued by the French Customs 
Office in London at Bank Buildings, Kingsway, W.C. 2, 
upon application by the exporter in this country. A 
further announcement will be made as soon as the 

ry arr ts have been completed, 
French Customs Office in London will not, however, grant 
licences in respect of the following classes of goods, 
namely: cotton piece goods and hosiery (not including 
embroidery, lace, ribbons and trimmings); woollen 
piece goods and hosiery (not including embroidery, lace, 
ribbons and trimmings); jute piece goods; soap; 
candles ; animal and vegetable oils and fats, stearic and 
oleic acids. Applications in respect of these articles, 
which will only be admitted up to limited tities 
based on the average imports in 1914-16, should be 
addressed by the importer in France to the competent 
French authorities, and information on the subject can 
be obtained by British exporters from the Board of 
Trade Office in Paris at the address stated above. As 
regards articles the import of which into France has 
been placed under the control of the Inter-departmental 
Commission on Metals and Munitions of War, the 
existing arrangements in t of import licences remain 
unaltered. The — rench régime in regard to 








spirits is continu 
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INDUSTRIAL NOTES. 


Tue Ministry of Labour has forwarded the following 
for publication :— 

The Textile Industry Central Advisory Committee 
(Operatives), which has recently been appointed to 
advise and assist the Ministry of Labour upon matters 
arising in the administration of the Employment 
Exchanges which affect workpeople in the industry, 
held their second meeting on Thursday, August 30. 
The committee considered, amongst other matters, the 
question of certain grants allowed to associations 
under Section 106 of the National Insurance Act, 
1911, in respect of unemployment benefit paid to 
textile workers working short time when there was a 
shortage of labour in other mills, and resolved that 
these grants were justified in view of the technical 
difficulties that are involved in the transfer of such 
labour from one factory to another or from one depart- 
ment to another. Certain relaxations which were 
allowed with regard to the keeping of vacant books on 
licensed premises were reported to the committee. 


The Ministry of Labour has forwarded the following 
for publication :— 

A joint meeting of the Employers’ and Workmen’s 
Committees recently established by the Minister of 
Labour to advise on the work of the Employment 
Exchanges in connection with the building trades 
was held at the offices of the Employment Department 
of the Ministry on Friday, August 31. 

The committee considered and confirmed certain 
arrangements which had been agreed to at previous 
meetings of the separate committees regarding the 
more rapid placing of workmen in employment through 
the Exchanges, and it was agreed that the arrange- 
ments come to should be communicated to the building 
trade employers throughout the country with a view 
to enlisting their co-operation in the matter. The 
question of the action to be taken by the Exchanges 
during periods of trade disputes was also considered. 
The question of the accommodation to be provided 
at the Employment Exchanges was considered at the 
previous meeting of the Operatives’ Committee. 


Speaking last Friday at the annual meeting of the 
Workington Iron and Steel Company, Limited, Sir 
John Randles, M.P., said that in several respects the 
company had hed a record year. The output had 
never been equalled. Whilst the amount for the 
shareholders remained practically the same, the 
profits made, but which were repayable to the Govern- 
ment as excess profits, were much greater than ever 
before. There had been no increase in the price of 
the finished article, whilst, on the other hand, the wages 
paid and the cost Of all materials used had been going 
up by leaps and bounds. Notwithstanding this, the 
improved output had fully met the burden of increased 
costs. The lesson so learned may be of sdéme value, 
added Sir John, in a consideration of after-war con- 
ditions, so full of uncertainty, to which the country 
had to look forward. Referring to the purchase of 
the Bigrigg Manufacturing Company’s property, which 
had been secured during the year. this was yielding, 
Sir John stated, a very fine supply of the best quality 
of Cumberland and hematite iron ore, and was a great 
reinforcement to the Workington Company’s mineral 
properties. With regard to the company’s iron ore 
mines, the Government had recently taken over all 
the Cumberland hematite mines. Under the arrange- 
ment the company continued to get the whole of the 
ore supply from their own properties, and their mining 
profit was to be maintained at the rate prior to taking 
over. Since the war commenced, throughout the 
whole of the company’s undertakings, they had had 
no strike by the workmen. Since, a few weeks ago, the 
yovernment took over the company’s mines, employees, 
along with the rest, had been on strike owing to a 
dispute with the Ministry of Munitions, but they were 
now at work again. “It is not yet clear to me,” said 
Sir John, “that Government officials can manage large 
industrial undertakings better than men who have had 
a lifetime of training in their own particular employ- 
ment.” 


The nt-General for New South Wales has 
announced that owing to the strike of miners the 
Government has, by proclamation, commandeered all 
coal mines, and has called for volunteers to work 
some of the mines. The proclamation guarantees that 
—- mines which are perfectly safe will be opened, 
and that work will be carried out under direction of 
experts ; also that protection and accommodation will 
be provided and award rates paid. Arrangements are 
already completed to work six collieries, and volunteers 
are offering freel 

Crews have 


Lote secured for colliers chartered 
by the Government, and regular supplies of coal for 
transports and public services are already assured. 
Twenty thousand tons of coal at Grass have been com- 


mandeered, and arrangements are completed to trans- 
port to Sydney by rail. 

A labour-adjustment commission will be created by 
the Council of National Defence, says Engineering 
and Mining Journal, New York. The council’s decision 
was taken after consultation with Samuel Gompers 
and other labour leaders, and has been approved by the 
President. The important details of the council’s 
statement are the following :— 

There shall be created a’ Labour-Adjustment Com- 
mission of nine members, three representing the 
Government, three the employers, and three labour. 
The Commission shall have jurisdiction over all dis- 
putes concerning wages or conditions of employment 
in all establishments having contracts with the Govern- 
ment, and shall hear and determine all labour disputes in 
which more than 1,000 workers are directly affected, 
and may in its discretion hear and determine labour 
disputes in which less than 1,000 workers are directly 
affected. It shall also have authority to appoint 
committees to hear and determine such labour disputes 
as may be assigned to them by the Commissioners, 
where less than 1,000 workers are directly affected, 
such committees to be representative of the same 
elements as the Commissioners. The awards of the 
Commission or committees appointed by it shall be 
made in each case not more than thirty days after the 
case has been submitted and shall be binding upon the 
employer and employees in the plant affected for the 
period expressed in the award, but not longer than 
sixty days after the war. In all hearings employers 
and employees affected shall have the right to be 
represented by such persons as they may select under 
rules the Commission may prescribe. 

Whenever a labour dispute arises in any establish- 
ment under contract with the Government, and a 
strike or lock-out seems imminent, the Department of 
Labour may, on its own initiative, or at the request 
of the employers, employees or department whose 
contract is affected, appoint a mediator to bring about 
a mutually satisfactory adjustment of the dispute. 
If the mediator thus appointed is unable to bring 
the employers and employees to a mutual agreement, 
the question in dispute shall be submitted for adjudica- 
tion to the Adjustment Commission, work to be con- 
tinued pending its decision. Every contractor and 
sub-contractor shall agree to accept and abide by the 
decision of the Commission or committee, and every 
worker accepting employment in any plant within the 
jurisdiction of the Adjustment Commission shall accept 
and abide by the decision of the committee. 


A meeting of syndicalists has been held in Dront- 
heim, Norway, at which the men passed a resolution 
in favour of employing extreme methods against the 
employers, such as stringent boycott, reducing the 
output, obstruction, &c. The central office of the 
Employers’ Union has now decided that its members 
must not engage confirmed syndicalists, and that they 
are to discharge workmen who are guilty of “‘ sabotage,” 
obstruction, &c. It has further been decided that 
in cases of illegal notices or illegal stoppage of work 
no negotiation must take place until the men have 
—w withdrawn their notice and resumed 
work. 


A meeting of representatives of the engineering and 
allied trades was held in Leeds last week; Mr. H. 
Robinson, of Leeds, was elected chairman, and Mr. L. 


Magson, secretary of the Leeds Engineering and Allied. 


Trades Committee, secretary. The latter stated that 
they had become convinced that local movements 
were hopeless, and that if anything was to be accom- 
plished it must be by a national and united movement. 

The meeting first discussed the award of a 3s. 
advance by the Committee on Production in July last. 
A number of resolutions was submitted by branches. 





Peterborough moved an expression of great dissatis- 
faction with the award, and urged that due regard 
must be paid by the Committee on Production to the 
widespread discontent, and that it must now fully 
compensate for the previous unsatisfactory award. 
| Leicester demanded that the Government should 
| immediately take in hand the control and supply of 
foodstuffs, which should be retailed as nearly as 
possible at pre-war prices, and recommended steps to 
secure effect for that demand. The meeting also 
protested against the existence of the Committee on 
Production. 

In regard to food prices, the following resolution 
was passed :— 

“That this National Conference of the Engineering 
and Allied Trades Committees, having considered the 
question of wages in relation to the cost of living, 
resolves that a demand be made at once for a reduction 
of 50 per cent. in the prices of all necessaries of life. 
It further recommends all Allied Trades Committees 
to adopt this resolution, and submit it to each of its 
affiliated branches, who shal] send it to their executive 








council when it has been ratified. In the event 
of no effect being given to this demand before October 
15, 1917, this Conference recommends that such 
immediate action shall be taken as shall secure the 
above demand.” ° 

The meeting decided to form a National Engineering 
and Allied Trades Joint Committee. Also that a 
committee be appointed to watch the result of the 
demand for reduced food prices, and be responsible for 
setting in operation the machinery required to give 
effect to the last clause of the above resolution. 

Another resolution was adopted to the following 
effect :— 

“ That we press for a national minimum rate of wages 
throughout the engineering industry for all sections 
of workers, and that all awards under the engineering 
agreements apply to railway engineering shops. 
Further, that all districts be asked to send rates of 
wages in their district to the national secretary, who 
shall bring the matter before the next meeting of the 
National Emergency Committee for their considera- 
tion.” 

In the course of the discussion it was decided to 
press for a seven-hour day and a five-day week, and to 
recommend all engineering centres immediately to 
prepare a movement to secure both these conditions. 

Over 70 delegates, representing 33 of the largest 
centres, 25 trade unions and 200,000 members attended 
the meeting. 


A meeting of the Tees Conservancy Commission 
was held last Monday at Middlesbrough, when Sir 
Hugh Bell, Bart., presided and Mr. J. A. Amos, the 
general manager, announced that Lord Furness had 
completed the purchase of 85 acres of reclaimed land 
on the north bank of the Tees, with a frontage to the 
river of 2,490 ft., for putting down a shipbuilding 
yard, dry docks and engineering works. Under Lord 
Furness’s scheme means are to be provided for the 
construction and launching of ships of heavy tonnage. 
The work at the site is to be started shortly. 

Sir Hugh Bell expressed satisfaction at the success 
of the negotiations with Lord Furness, and stated that 
the -land just sold was the last tract of reclaimed 
land of any magnitude which the Commissioners had had 
for disposal. He pointed out the possibility of carrying 
out further reclamation work on the north bank and 
on the lower reaches of the Tees. 


In an article published in The Glasgow Herald the 
Right Hon. G. N. Barnes, M.P., after denouncing 
profiteering as the main cause of the unrest and dis- 
unity which had been prevalent in the country during 
the war, said he had the same feeling towards any 
section or interest which exhibited the same spirit 
as that shown by the profiteer. He stated that it 
rested upon the community as a whole to make its 
might felt in helping the nation in the present time of 
need, and he would like to see labour united and 
helping to maintain the unity of the nation in the 
great crisis of to-day. After quoting a few words 
from M. Tseretelli to the effect that the Russian policy 
must not be a class policy, Mr. Barnes added that 
those who now talked of “class war” were not only 
foolish, but also criminal. The effect of fomenting 
“class war” at the present juncture was to weaken 
both the nation in the task which it had before it, and 
the democratic organisations themselves. He believed 
that the rank and file of the unions generally wanted 
nothing better than to be left alone “to do their bit’ 
in helping the nation during its trial, but many of them 
were confused by the misleading talk of “class war. 
Some of them might rue the day when they were so 
misled to the country’s detriment. The soldiers might 
have something to say in the matter on their return. 

Our paramount duty, Mr. Barnes further said, was 
to act with due regard to the efforts and sacrifices of the 
men who were fighting for us on land and sea. Many 
of these men had sacrificed their lives. The others were 
still suffering great hardships, as compared with which 
our home troubles were but as dust in the balance. 
When he read of their deeds, their valour, their 
endurance and their daring, he was unable to under- 
stand the psychology of some of their fellow-countrymen 
at home, who did nothing but put obstacles in the 
way of getting through the war as soon as possible and 
so releasing these brave men—or what might be left 
of them—again to resume their place in ‘the civil 
community. 

In the matter of profits and wages Mr. Barnes 
expressed the view that the Government had no right 
to complain of demands made for wage advances whilst 
profits were soaring as they were. Now, however, that 
profits were on the down grade, and now that earnings 
on the whole were higher than ever before in the 
history of industry in this war, he ventured to express 
the hope that things would be allowed to settle down 
in such a way as would admit of adjustments being 
thrashed out without stoppage, so that production 
might be maintained at the highest possible limit, 
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with a view to giving all the aid possible to our men 
at the various Fronts. 





The Trade Union Congress opened in the ball-room 
of the Palace, Blackpool, last Monday, when close 
upon 700 delegates were present, representing an 
affiliated membership of over 3,000,000, being about 
200,000 in excess of the number represented last year 
in Birmingham. Mr. John Hill, of the Boilermakers’ 
Union, occupied the chair. The proceedings on 
Monday and Tuesday were mostly of a political nature, 
and therefore outside the scope of our columns. At 
Wednesday’s meeting the Congress considered the 
Whitley Report of March 8, 1917, i.e., the report 
which was presented to the War Cabinet by the Re- 
construction Committee in regard to the relations 
between Capital and Labour. On this point Mr. 
Bevin, Dock and Riverside Workers, Bristol, moved 
that a special committee of five be appointed by the 
Congress to examine the report. After discussion 
this motion was withdrawn on the understanding that 
the report would be referred to a sub-committee of the 
new Parliamentary Committee to be elected at a later 
meeting of the Congress, and that if necessary a special 
Congress would be called to consider the findings of 
the sub-committee in question. 

The next point dealt with had reference to “an 
eight-hour all round.” This formed the subject of a 
motion by Mr. J. Jones, General Workers’ Union, 
and was to the effect that ‘ This Congress declares that 
on the termination of the war immediate steps should 
be taken to reduce the working hours in all trades to 
48 a week, without reduction of the standard rates of 
wages, and that the Parliamentary Committee and 
the Labour Party press for legislation on these lines.” 
The motion was passed unanimously. Other resolu- 
tions passed at Wednesday’s meeting dealt with wages 
questions and minimum rates generally. 





New MaGnestum Attoy.—The new magnesium allo: 
which the Chemische Fabrik Griesheim Elektron is 
introducing under the name “Elektron Light Metal” 
seems to be a war substitute, only likely to subsist under 
war conditions. It is described as silvery-white metal, 
of density 1.8, which melts at 620 deg. C. and will burn 
only when in the shape of very thin foil. It resists the 
action of caustic alkalis which would attack aluminium, 
and is said to be sufficiently strong and otherwise suitable 
to serve in the place of aluminium, copper and brass, 
also as electric conductor. But it is acknowledged 
that the alloy is corroded by diluted acids and oxidises 
in the air, though only superficially. 





Surprinc Notes.—The result of the last financial year 
for the Danish Steamer Company “ Orient,” a daughter 
company of the large Danish East Asiatic Company, 
illustrates the vast earnings of tonnage at the present 
time. The surplus amounted to 15,531,970 kronen, 
of which 4,000,000 kronen are applied to writings-off, 
the shareholders receive a dividend of 65 per cent., and 
the sums reserved for extra taxation and carried forward 
amount to 4,652,000 kronen. The ‘“ Orient’? Steamer 
Company was formed in September, 1915, and the first 
balance-sheet, for rather more than nine months, for the 
period up to June 30, 1916, showed net profits of 6,193,521 
kronen, on which the shareholders received a dividend 
of 25 per cent., or 2,500,000 kronen.. The company had 
originally 10 steamers, taken over at a sum of 13,305,292 
kronen, of which one was sold last year, when the 
writings-off amounted to 1,998,317 kronen, 985,000 
kronen being reserved for taxation and 337,855 kronen 
were carried forward.—Under the style of the ‘“‘ Orient- 
handel” a company has been started in Hamburg for 
shipping and trading. The leading men in the concern 
are the former directors of the Rickmers Shipping and 
Shipbuilding Company, Bremen, which was sold to 
another concern.—The Schichau Yard has recently 
launched its No. 1,000; the first was built in 1854; 
No. 100 in 1876, and No. 500 in 1893. The yard has 
built 420 torpedo boats, of which 274 were for the 
German navy. The locomotives built reach the total 
of 2,700.—A new company has been formed in Liibeck 
under the style of the Liibeck Baltic Shipping Company, 
with a capital of 1,000,000 marks; the new company 
takes over a going concern.—The new section recently 
formed within the Union of Norwegian Shipowners com- 
prises 22 companies, with 170 vessels, and the tonnage 
of the vessels engaged in traffic was, on January 1, 
1916, 300,000 registered tons. The largest concern 
within the new section is the Norwegian-American line, 
with some 17 vessels and 60,000 tons, in which the 
company’s own 8 steamers and 1 barque totalling 37,938 
registered tons gross, the rest being hired boats. Next 
comes the Norwegian-Australia line, with 30,000 tons, and 
the Mexico and South America lines, each with 20,000 
tons, the Manchester line, with 12,000 tons, the East 
Africa line, with 11,000 tons, five Olsen lines, with 55,000 
tons, the Thoresen lines, with 30,000 tons, the Bergen 
and the Nordenfjeld companies, with 20,000 tons, &c. 
Che Union of Norwegian Shipowners comprises at 
present some 2,300,000 tons ; it is divided into 14 districts, 
and besides the new section referred to there are sections 
for sailing vessels, for whaling enterprises, &c. Two 
new sections or departments have m formed on 
account of the present difficult conditions within the 
shipbuilding industry, one devoted to the new vessels 
being built in the United States and one to the new 
vessels being built in Holland. 


Y | difficult to do this, however, than when the 





ASCERTAINING THE CENTRE OF GRAVITY 
ON A PLANE SURFACE. 
To tHe Eprror or ENGINEERING. 

Srr,—My letter on page 61, of your issue of July 20, 
omits to mention cases in which the centre of — 
of the section on one side of the centre line does not fall 
within the perimeter of the section. Such a case is 
illustrated in Fig. 1, where the required centre of gravity 
is at a distance R from the centre line and outside the 
half-section itself. 

For the purpose of estimating weight the height H 
is not required. If the two sides are t one above 
the other (Fig. 2), slightly bent along A B and balanced 
on a pin or & pencil-point at C, the radius R can be 


Fie. 1. 


























measured without further trouble. (This is the general 
method, but for the particular section shown the same 
result could be achieved by balancing the section of 
one side on a knife-edge or thread along D E ; it is more 
aper is 
bent as already described.) Of course, as before, the 
volume is obtained by multiplying the radius by 2 7 
and by the area of the half-section. 

If for any reason H is required, the half-sections would 
have to be traced as in Fig. 3, bent at F I and balanced 
at G. This is not recommended, as if both Figs. 2 
and 3 have to be prepared and cut out the advantage 
over the ordinary methods becomes a vanishing quantity. 

Yours faithfully, 
C. H. Winarrep. 

July 20, 1917. 





THE APPLICATION OF QUATERNIONS TO 
ELECTRODYNAMICAL THEORY. 
To THE Epiror or ENGINEERING. 

Sir,—Hamilton’s identification of vector and quad- 
rantal versor was opposed by his brilliant contemporary 
O’Brien, who confessed that the difficulty was to him 
insurmountable. Nevertheless Kelland, Tait, Knott, 
Baker and others proceeded to develop quaternionie 
analysis on this unsatisfactory basis, and the result to-day 
is that what should be a powerful weapon is useless. 

Because a 8B = — cos @ + sin @ where e¢ is a unit 
vector of aspect only, normal to the plane of a £, 
it has been rashly assumed that this unit vector can be 
altered in magnitude by the factor sin 0, which really 
affects the tensors only, and these are unity in the case 








considered, but are represented by ab in a B= ab 
(— cos @ + sin #0). The two products are wholly in 
D 
TVap / 
a >/B 
Sap 








(5205) 


the plane of the quaternion, where the resultant areas 
are equivalent to stress diagrams A BF E of potential 
energy W and ABDC of kinetic energy T. Maultiplica- 
tion by a third vector obliterates the aspect vector e, 
and with it the area A BF E, but produces a parallelo- 
piped having a, — 8, y, as edges representing a scalar 
volume. 

Having obtained diagrammatic or graphic conception 
of the several terms of a quaternion and their respective 
relations in the three dimensions of space, the flow of 
energy in the ether as expressed by Poynting’s theorem 
on page 511 of Jean’s “Electricity and etism ’ 
(third edition), may now be transformed into a quater- 
nionic method as follows :— 


KR2 , «H2 
T+W = lS +l 
Le ie 
= (electric forces)2 + (magnetic forces). 
Now KR=47€E anduH = B. 
“ T+W=RE+!14HB 
4n 


electric force x by changing displacement + mag- 
netic force x by changing induction. 





Also ir (it+ pb) =i or t= & (H#-44s) 
Cc 4n 
and -!B=RorB=-—CR 
G 
e T+W=R > (H—4qi)—- 7 -HCR 
4n 4nr 


. 
Tr 
= electric force x by changing magnetic force — magnetio 


force x by changing electric force — current x by 
electric force. 


The last term = dissipation of energy by the flow of the 
current ¢ where R and i are apparently parallel 
vectors; but as the result is kinetic they must 
be helically at right angles on the surface of a 
conducting wire. 

The first terms = a vector [], normal to R and H, 
equivalent to a flow of energy into the system. 
In a material atomic ether energy simply means 
momentum. 

The cumbersome terminology of the usual quaternionic 
methods are eliminated, as it is unnecessary to separate 
W and T in the case of a simple quaternion, and these 
terms are denoted respectively as the scalar and the 
tensor of the vector part; and are each implicit and 
reciprocal functions. But given the directions and 
intensities of the constituent vectors, then the potential 
energy W can at once be separated from the kinetic 
energy T for any particular case ; and this is an addition 
to the power of ordinary analysis and emphasises the 
physical validity of the quaternion when applied to the 
motion of a frictionless material-atomic incompres- 
sible fluid. The negative sign obtained by squarin 
a vector may be ignored, as it is simply the usual method 
of measuring a force by its reaction in direction and 
magnitude, and in that respect conforms to the methods 
— by Heaviside. 

The further development of this quaternionic analysis 
should separate the potential from the momenta in all 
parts of the electric and magnetic fields, including the 
surface of the conductor carrying the electrons. Both 
potential and momenta, which are reciprocal, can be 
interpreted in terms of an atomic ether, but in no other 
way. 


(Rit —HR)-CiR 


Yours faithfully, 
Frep. G. Epwarps. 
33, St. Ronan’s-road, Sheffield, August 25, 1917. 





Composite (McCLELLAND) Surps.—We read in The 
Iron Age that the Kelly-Atkinson Construction Com- 
pany, Chicago, has contracted for the construction of 
18 cargo-carrying steamers. These are to be composite, 
or so-called McClelland ships, with all-steel frames and 
wood plating. Each ship will require 800 tons of steel 
and 400,000 board feet of timber. They are to be 
286 ft. long, 46 ft. beam and 24 ft. draught. 





CuromeE OrE.—The Minister of Munitions has ordered 
that no person shall as from August 31, until further 
notice, purchase or take delivery of chrome ore of any 
grade except under and in accordance with the terms 
of a permit issued under the authority of the Minister 
of Munitions, and, further, that no person shall, as from 
the same date until further notice, sell, supply or deliver 
chrome ore of x grade except to the holder and in 
accordance with the terms of such a permit to purchase 
or take delivery as aforesaid. All applications for a per- 
mit in connection with the Order should be addressed to 
the Director of Materials, Reference A.M.2/F.W.H., 
Ministry of Munitions, Hotel Victoria, Northumberland- 
avenue, W.C. 2. 





Maxine Ceramic Ossects; Nirripes.—In an in- 
structive paper on “‘ Ceramic Objects of Pure Materials,” 
which Emil Podszus contributes to the Zeitschrift fiir 
Angewandte Chemie, pages 153 to 157, June 12, 1917, he 
insists upon the finest subdivision of the materials when 
it is intended to prepare tun-walled refractory objects. 
His materials are the rare earths, magnesia, alumina, 
carbides, silica, &c., and especially also the nitrides of 
boron and titanium which he has been studying. The 
calcined materials should be crushed to grains of 1 mm. 
and then ground down in steel mills to powders of particles 
of from 1 uw to 5 uw (1 w= 0.001 mm.). Though this 
extreme subdivision seems to undo what has been gained 
by calcination of the briquetted materials, he considers 
that the uniformity realised increases the strength of the 
objects and reduces the tendency to shrinkage and 
exfoliation. As binding agents he recommends water, 
colophony, oils of turpentine, celloidin in amy! acetate, 
bakelite varnish, glycerin and caramel: he prefers the 
last two, e.g., for thoria and describes how zirconia can 
be provided with a glazing of thoria. The preparation of 
boron nitride from boric anhydride B20;—and similarly 
of titanium nitride—is an elaborate process. The oxide 
turns into a nitride when heated (at 1,200 deg. C.) in an 
atmosphere of ammonia; but the presence of water, 
difficult to expel (at 1,400 deg. C.) interferes with the 
reaction, and the first-formed superficial coating of 
nitride, moreover, prevents further access of the am- 
monia ; high pressure accelerates the reaction. Mixed 
with paraffin, the nitride can be squirted into threads, 
0.1 mm. in diameter. The ting nitride stands 
2,000 deg. C. well, and is used, for instance, for maki: 
the tubes in which ular carbon resistances are baked, 
ae boron nitride, density 1,92, ts not melt +2 the arc 

rning in @ nitrogen atmosphere; it is, however, 
attacked by oxygen, and also by boiling water, especially 
if # little B20; should still be left in it. 
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In a previous issue (page 90 ante) we published | 
drawings and a description of the United States 
jovernment standard wooden ship, and now repro- 
duce from International Marine Engineering, of New 
York, similar particulars of the standard single- 
screw steamship, Our contemporary says :— 


Plans and specifications for a standard single-screw 
steel cargo steamer of 7,300 tons deadweight carrying 
capacity and 11} knots sea speed have been issued during 
the past month by the United States Shipping Board 
Emergency Fleet Corporation, in accordance with which 
the majority of the Government steel ships will be built. 
These plans and specifications have been worked out by 
the Shipping Board’s naval architect, Theodore Ferris, 
30, Church-street, New York. 

The vessel is of the single-screw type, with straight 
stem and ~~ stern, schooner-rigged with two steel 
pole masts. The hull is built on the transverse system, 
with two steel decks and a raised forecastle, long bridge 
and a full ps At the forward end of the bridge deck 
is @ steel deck-house containing the officers’ quarters, 
and the top of this house is carried to the sides of the 
vessel to form the upper bridge deck, on which is located 
a wooden pilot-house with a flying bridge fitted at the level 
of the top of the pilot-house. There is also a steel deck- 
house containing the engineers’ quarters, &c., built 
abreast the engine casing on the bridge deck. A wooden 

















deck-house, containing a. hospital .and wireless room, 
is located on top.of the latter house. 
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A complete double bottom, subdivided into five com- | 
partments longitudinally, is fitted throughout the length | 
of the vessel. The compartments under the machinery | 
space and under holds Nos. 1, 2 and 3 are arranged for 
storing fuel oil, while the compartments under hold No. 4 | 
are arranged for feed water. 


watertight compartments ; four of the bulkheads extend 
to the upper deck and two to the main deck. Cargo is 
handled through five hatches in the upper and main decks 
and one cargo hatch in the bridge deck. There is also a 
hatch in the poop deck, and one under it in the upper 
deck to the after peak. The hatches are all 18 ft. wide ; 
Nos. 1 and 5 are 24 ft. 9 in. long; Nos. 2 and 3, 29 ft. 
3 in. long, and No. 3, 12 ft. 8 in. long. 


upper and main decks. 


capacity each, one steel boom of 30 tons capacity, and 


two single-drum, compound-geared winches. For hatch | engineers, &c., is . 
deck. Quartermasters, boatswain, mess boys, seamen 
and firemen are berthed in the forecastle. I 
for the gun crew, with wash-room, are provided in the 


No. 3 there are two booms of 14 tons capacity each and 
two single-drum, single-geared winches. 
The principal dimensions of the hull are as follow :— 


Feet. 
Length overall, about ... oe o wae 
Length between perpendicular: io we 
Beam, moulded ats oe pe 








Upper Bridge 










ent 
. . . 
Cargo Space ci 


Depth, moulded, to upper deck po 30 
Designed load draught, about el 24 
Sea speed, loaded ee ose ... L14 knots. 
Tonnage coefficient, about... von 78 


The tonnage, according to American Bureau of Shipping 
Six watertight bulkheads divide the hull into seven | dimensions, figures out as :— 


Under deck = a am 4,400 
Superstructure ... oe a fase 340 
Superstructure ... ose _ wes 125 

Total ... 4,865 


General Arrangement.—As can be seen from the plans, 
Four cargo ports,|the machinery, which consists of a triple-expansion 
each with a clear opening of about 7 ft. 8 in. by 5 ft. 8 in., | reciprocating engine driving a single screw, 1s located 
are also fitted on each side of the vessel between the | amidships, with two main boilers abreast, and a screen 
bulkhead built around them at their after end to separate 
or handling the cargo, three wooden booms of 5 tons | the boiler and engine rooms. § } . 
capacity each and two single-drum, single-geared winches | are fitted below the main deck in the engine and boiler 
are fitted on each of the hatches Nos. 1, 4 and 5. For| rooms, in addition to the double-bottom compartments 
hatch No. 2 there are three wooden booms of 5 tons | arranged for oil storage. 
Accommodation for the 


Pothe vessel is equipped with an electric lighting plant of 
15 kw. capacity, a refrigerating plan f 
1-ton direct-expansion ammonia machine, steam heating 
53 | system, steam steering gear, steam windlass and steam 
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Side bunkers for fuel oil 


captain, deck officers, 
provided in deck-houses on the bridge 


Quarters 


jant consisting of 4 
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capstan. For defence against submarine attack two guns 
are mounted, one on the foreéastle and the other on the 


Pp. 

Hull Construction.—The framing of the vessel is on 
the transverse system, with two steel decks in the hull. 
The decks are supported by girders and deep beams with 
one row of wide-spaced pillars. The side frames are cut 
and bracketed at the main deck in way of the bunkers, 
so that the lower bunkers may be made oiltight. All 
scantlings are as indicated on the midship section. 

The stem is a flat steel bar made in sections and the 
stern frame is of cast steel, in one piece. 

Complete steel decks are fitted on the main and upper 
decks, bridge and poop, and stringers and tieplates on 
the forecastle. The main deck is carried through in way 
of the machinery casings and is oiltight over the bunkers. 
In addition to the six watertight bulkheads, steel bulk- 
heads are fitted at the forward and after ends of the 
bridge and the forward end of the poop and around the 
quarters in the forecastle. The galley and crew’s mess- 
room enclosures are of steel, as are also all bulkheads 
enclosing quarters in the forecastle. 

Side bunkers are fitted in the engine and boiler rooms. 
A fresh-water tank of 8,000 gallons capacity, with two 
compartments, is located in the lower engine-room, fitted 
with all necessary filling and air pipes and necessary 
suctions. 

Four 24-in. ventilators are fitted to the engine-room 
and two 42-in. ventilators to the boiler-room, with turn- 
ing gear for the cowls. The quarters in the deck-house 
and forecastle are ventilated by 8-in. ventilators. The 
cargo space is ventilated by sixteen 24-in. ventilators, 
while one 24-in. ventilator is fitted to the shaft alley and 
arranged to act as a means of escape therefrom. Two 
10-in. ventilators are fitted in the poop for the cargo 
space and one 15-in. ventilator for the steering gear 
space, 

Propelling Machinery.—The propelling machinery 
consists of a vertical inverted three-cylinder, triple- 
expansion engine with cylinders 24} in., 414 in. and 
‘2 in. diameter by 48 in. stroke, or a geared turbine of 
equivalent ‘power, supplied with steam at 190 lb. per 
Square inch from two single-ended, four-furnace, oil- 
fired Seotch boilers, or with steam at 200 lb. per square 
inch pressure from watertube boilers of equivalent 
capacity, 

Steam from the main engine is exhausted into an inde- 
pendent cylindrical condenser having a cooling surface of 
about 3,800 sq. ft. The air pump is of the Edwards 
type, 26 in. diameter by 21 in. stroke, worked from 
the low-pressure crosshead of the main engine, while the 
circulating pump is of the centrifugal type, driven by a 


direct-acting single-cylinder engine, 8 in. diameter by 
10 in. stroke. The pump has a 14-in. suction and 
discharge. 

Boilers.—If Scotch boilers are installed they are to be 
of the single-ended four-furnace type, 16 ft. 6 in. outside 
diameter by 11 ft. 6 in. long, fitted with four 43-in. 
inside diameter Morison corrugated furnaces. Each 
furnace is to be fitted with an improved mechanical 
atomising system for burning Mexican fuel oil. 

The total heating surface of the boilers is about 
6,300 sq. ft.,.and they are designed to steam in conjunc- 
tion with a heated forced-draught system. Watertube 
boilers of an approved size and type supplying steam at 
200 lb. pressure may be substituted for the Scotch 
boilers. 

For burning fuel oil an approved mechanical atomising 
system is to be used, complete with the necessary pumps, 
heaters, drainers, reducing valves, pump governors, 
burners and piping. Two fuel-oil service pumps are 
piped so that they can draw from the fuel tanks and 
discharge through the heaters to the oil burners. One 
transfer pump is also provided for pumping oil from an 
one of the ship’s tanks to any other tank or everbensd, 
A small commercial-type vertical donkey boiler, about 
34 in. diameter by 6 ft. 6 in. high, designed for a worki 
steam pressure of 120 lb. per square inch, is install 
for getting up steam and is fit for coal burning. 

eater coils of 2-in. diameter standard galvanised 
wrought-iron pipe are fitted in the inner bottom tanks 
under the engine and boiler rooms, and 2-in. standard 
black wrought-iron pipe in bunker tanks with 1-in. 
supply and drain pipes. A 1}-in. galvanised heater coil 
is fitted around each suction in the double bottom 
under Nos. 1, 2 and 3 holds. 

Boiler-Room Auziliaries.—The boiler-room auxiliaries 
include a 60-in. steel plate fan direct-connec to a 
6-in. by 5-in. vertical engine. This is located in the 
engine-room to supply air to the ducts to the air-heater 
boxes for the forced-draught system. 

A 20-ton evaporator is installed, with vapour connection 
piped to the auxiliary exhaust main. A feed-water heater 
is also provided. 

A feed and filter tank of about 80 cub. ft. combined 
capacity is fitted in the engine-room for receiving the 
main air pump discharge, the engine drains and the 
drains from the auxiliary condenser and feed-water 
heater. 

Engine-room Auwiliaries.—An ~ Ty condenser of 
800 sq. ft. cooling surface is installed in the engine-room 
and connected up to the ballast-pump discharge. The 
following pumps are provided : 





Two feed pumps, 4 in. by 21 in., attached one at each 


end of the air-pump crosshead, arranged so that they 
can be worked independently. 

Two bilge pumps, 5 in. by 21 in., attached to the 
main air-pump crosshead. 

One evaporator feed pump, 1} in. diameter by 8-in. 
stroke, connected to air-pump ms. 

One fire and donkey pump, 9 in. by 6 in. by 10 in., 
vertical duplex. 

One donkey feed pump, 44 in. by 2} in. by 4 in., 
horizontal duplex. 

One ballast pump, 10 in. by 12 in. by 12 in., horizontal 
duplex. 

e fresh water pump, 4} in. by 2} in. by 4 in., 

horizontal duplex. 





DEVITRIFICATION OF QuaRTzZ Gtass.—It is often 
asserted that the addition of zirconia or of titanium oxide 
to quartz glass prevents the devitrification of the fused 
silica. In Nature, of August 16, 1917, Mr. A. C. Michie, 
of the Wallsend Laboratory, points out that this state- 
ment is apparently made on the strength of a com- 
munication to the Chemiker Zeitung of 1902, from Dr. 
Borchers’ laboratory in Aachen, The statement has 
been contradicted, and Mr. Michie himself disproved it 
in 1913, in the same journal. 

“Brazm, Commerctatty Consiperep.”—We have 
received a copy of an illustrated book having the above 
title, which is issued at the price of 5s. net by The Syren 
and Shipping, Limited, 91 and 93, Leadenhall-street, 
E.C. 3. After a brief history and phical par- 
ticulars it gives very interesting information on the 
commerce and industry of the country, and on the 
openings for trade with the United Kingdom. The 
book is very nicely got up, and will prove valuable for 
reference purposes. It appeals to a very wide circle. 





Tue Danisu Cement Inpustry.—Owing to an almost 
total want of fuel the Danish cement my <gr * is 
threatened with stoppage, and some two or three 
factories have al y closed down. The stocks of 
cement are almost exhausted, and the Government has 
found it necessary to prohibit all sale and delivery of 
cement, both from works and dealers. The Danish 
co-operative cement factory, which belo: to the large 
group of oqreerants co-operative undertakings in 
Denmark, and which, through a lawsuit, was brought to 
a standstill, has been enla during this orced 
idleness, whereby its capacity has been doubled, the 
annual production being raised from 300,000 barrels 





to 600,000 barrels. 
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CATALOGUES. 


Tyre Presses.—A complete series of presses, blocks, 
pumps and stretchers for placing and removing solid 
tyres on vehicle wheels is shown in a eer from 
Messrs. Hollings and Guest, Limited, Thimble Mill-lane, 
Birmingham. Five hydraulic presses, each made in two 
or three diameters of ram, are shown in two-column form. 
‘There is also a four-column form in three sizes of ram, 
and in all cases rolled steel girders are used for framing 
and cast-iron for tables. g light, four-column screw 
press for occasional use is made of cast steel, the pressure 
being applied by a nut on each column. Sets of accurately 
machined taking-off blocks, hand and hydraulic pumps, 
and a tyre ring stretching machine are also shown. 
All the appliances are for tyres up to 42 in. diameter. 


Deck Machinery.—A catalogue of steam winches, 
windlasses and capstans comes from Messrs. John H. 
Wilson and Co., Limited, Dock-road, Birkenhead. The 
winches are driven by two cylinders set horizontally or 
diagonally, with hoisting drum, whipping ends and 
warping ends. Ten sizes are Made, each with single and 
double gear. The smallest is the 5-in. cylinder set which 
lifts 24 tons at 43 ft. per minute, or 1 ton at 120 ft. per 
minute. The largest is the 12-in. cylinder, which lifts 
12 tons at 115 ft. per minute or 6 tons at 265 ft. per 
minute. Thecapstans have two-cylinder inverted marine 
engines, and give a direct pull of 10 tons at 120 ft. per 
minute. Electric motor winches are also shown with 
two separately driven barrels, oil bath enclosures for the 
gears and watertight enclosures for the motors. 


Digging Grab.—The Hayward Company, 50, Church- 
street, New York, sends a catalogue describing a grab 
operated, as to its opening and closing, by an electric 
motor. The grab or bucket opens in two halves, known 
as the clam-shell type. The motor is mounted on the 
bucket, the control Goetes by a flexible cable, with the 
switch on the crane or other machine which lifts the 
grab; or it may be fixed at some other place and 
operated independently. The opening and _ closing 
mechanism allows the grab to be either partly or fully 
opened, so that its digging capacity could be limited 
if desired or part only of its contents discharged, or the 
discharge could be made gradually. No table of 
capacities is given, but grabs of } cub. yard, 1 cub. yard, 
1} cub. yards and 3 cub. yards are referred to. 


Rotary Air Pump.—The Globe-Johnston rotary air 
pump is very fully and clearly described in a catalogue 
issued by the Globe Pneumatic Engineering Company, 
Limited, 1, Victoria-street, London, SW. 1. The air is 
drawn in through the hollow shaft of the rotor and dis- 
charged at the periphery for creating a vacuum and in 
the opposite direction for creating a pressure. The 
pumping action is produced by a screw thread on the 
rotor, which works eccentrically to a ring of water, 
leaving a crescent-shaped space in which the trapped air 
pulsates. The water ring or seal is created and maintained 
centrifugally. The — is suitable for low air pressures 
or high vacua ; it is small, valveless and has practically 
no frictional parts except the axle bearings. It is used 
for both surface and multi-jet condensing of steam, 
vacuum transport appliances, vacuum cleaning, and 
many refining and drying processes in manufacture. The 
firm also supplies complete condensing plants for steam. 
As a mechanical study the catalogue is exceptionally 
interesting. 


Heat Treatment Ovens.—Messrs. John Wright and 
Eagle nge, Limited, Essex Works, Aston, Birming- 
ham, send catalogues of ovens for heat treatment. One 
series in five standard sizes, with spaces from 15 in. 
by 24 in. by 36 in. to 18 in. by 48 in. by 72 in., is for 
general work, including annealing, hardening and case- 
hardening. These are coke-heated, giving temperatures 
of 950 deg. C. with natural draught and 1,250 deg. C. 
with an air blast of } lb. to 1 lb. The second series is 
especially for the oil bath heat treatment of cast-iron 
fuse and shell parts to prevent rusting. Ordinary and 
automatic types are mnie, each in two sizes for treating 
quantities of about 1,000 and 2,000 fuses per 10 hours. The 
ordinary type has, in addition to the oven, a water-cooled 
oil bath, oil pump, and loading and unloading platforms. 
The automatic type is fitted with travelling chains which 
carry the parts through the oven and oil bath and 
deliver them into a cleaning tank or sawdust bath, 
the speed being regulated to give the proper effect with 
continuous action, The aatomatic type is gas-fired. 

Rotary Converters.—While current is most useful, and 
often only useful, in direct or continuous flow, it is most 
economically generated and distributed in alternating 
flow. The machinery for converting the flow from 
alternating current to direct current and transforming 
to the required voltage is therefore of high importance 
to users of industrial machinery, machine tools, cranes, 
lifts and other power-driven appliances. The British 
Thomson-Houston Company, Limited, Rugby, send us a 
catalogue which is really a technical treatise—as it must 
be in order to be useful—on these machines. The 
buyers of such wares require good evidence that the 
maker and vendor understand the machines and the 
processes for which they are used. Electrical engineers 
will find this catalogue well worth, not a mere reading, 
but careful study. It is fully illustrated with views of 
machines and special parts and also with diagrams and 
curves. The converters are built of practically all 
capacities up to 1,500 kw. and the company is prepared 
to build machines up to 3,000 kw. for any voltage up to 
— for 25-cycle work, and up to 1,000 for 50-cycle 
work. 


Hand Machine Tools.—A very useful selection of 
tools or hand machines is described and illustrated in a 
catalogue issued by the Consolidated Pneumatic Tool 





Company, Limited, of Palace Chambers, Westminster, 
8.W. 1, and made at their works in Fraserburgh, Scot- 
land. There is a series of hand drilling machines worked 
by electric motors. The smallest, for drilling steel up 
to % in., weighs 4} 1b. with motor, has a speed of 1,500 
r.p.m., and can be set to work within about 1 in. of a 
vertical obstruction, while the sf in. size in the same 
series weighs 19} lb., runs at 450 r.p.m., and will work 
as near as 1} in. to such an obstruction. A size to drill 
j-in. holes in steel weighs 32 lb., runs at 320 r.p.m. on 
1} h.p., and has a top centre and 3 in. of f screw. 
Full particulars are given of over twenty of these hand 
machines, with breast, spade or centre tops, and suited 
to all kinds of current supply. The firm also make a 
series of electric generating sets, consisting of dynamo 
and engine (petrol or oil) on one base-plate for stationary 
fixing or mounted on wheels for road or rails, and another 
series of engine and compressor to supply pressure 
air for pneumatic tools. Grinding and buffing machines, 
coal and ore borers, hammers and blowers are made in 
the same portable style. Drill stands, electric couplings 
and practically all required accessories are made to suit 
the. hand machines. 

Grinding and Crushing Mills.—A very complete range 
of machines is illustrated and described in a catalogue 
which comes from Edgar Allen and Co., Limited. 
Imperial Steel Works, Sheffield. The “Stag” ore 
crusher and stone breaker is made with cast-iron body 
and manganese steel jaws in nine sizes, from 9 in. by 5 in. 
to 24 in. by 14in. These are capable of crushing lime- 
stone at the respective rates of 2 tons to 3 tons and 
15 tons to 18 tons per hour. The same machine is made 
with cast-steel body in ten sizes, up to 36 in. by 24 in., 
which will crush up to 40 tons of limestone per hour, 
usi 90 brake horse-power for drive. A powerful 
crushing and screening plant for road-dressing work, 

roducing }-in. to }-in. material, is made in four sizes, 
or outputs of 1} tons, 24 tons, 4 tons and 5} tons per 
hour. Four or five sizes of high and medium-speed 
crushing rolls and seven sizes of cubing rolls are also 
shown, followed by rolls for crushing coal and coke, 
with mechanical feeders and conveyors. A ball mill 
with continuous feed and discharge, using forged steel 
balls, is made in six sizes for drives of 3 brake horse- 
power to 60 brake horse-power. There is also a series 
of tube mills for fine grinding, wet and dry. All these 
machines are accurately made to templates and spare 
parts can be supplied for renewals or repairs. 


Small Shaping Machines—Two machines, variously 
described as “ shapers and slotters ’’ and as “‘ vertical and 
horizontal shapers,’ are shown in a catalogue received 
from the Rhodes Manufacturing Company, of Hartford, 
Conn., U.S.A. They differ from the standard British 
t of both shaping and slotting machines, and while 
the differences limit the range of work they make the 
machines more compact, less costly and really more 
suitable for a large quantity of small work, especially 
where a small amount of similar cutting has to be 
repeated on a number of pieces. In the horizontal type 
the ram reciprocates, but does not travel longways as 
in the standard shaper. The work-table has a cross 
automatic travel only. The stroke is adjustable up to 
a in. and the cross travel is 9 in., while the vertical 

justment has a range of 7 in. The work may be 
clamped to the table or to a vice which swivels 90 deg. 
to either side. The tool head also swivels throug 
90 deg. In the vertical type the same work-table, cross 
travel and vertical adjustment is fitted, but the table 
has an in-and-out or horizontal movement of 2} in. 
at right angles to the cross travel. The work-table is 
surmounted by a rotary table, the rotary movement 
being by hand only. The stroke is adjustable up to 
3} in., and the ram may be inclined as far as 10 deg. 
from the vertical. Both t are made on standa: 
or to place on benches, and both are to be had fitted 
with deviate motor drives—4 h.p. in each case. 





“REGISTRATION AND PUBLICATION OF DIRECTORS’ 
Names.”—In sending us a pamphlet having the above 
title, by Mr. Herbert W. Jordan, Messrs. Jordan and 
Sons, Limited, 116 and 117, Chancery-lane, W.C. 2, 
state that the Companies (Particulars as to Directors) 
Act, 1917, which received the Royal Assent on August 2, 
is an important measure applying the principle of the 
Registration of Business Names Act to all companies. 
Its passage through both Houses has been easy and 
expeditious, and it has largely esca public attention. 
The pamphlet fully explains the object and scope of the 
new Act. Like the one “Registration of Business 
Names,” (Act of 1916), which they published early in 
the current year, it is issued at the price of 6d. net, and 
both pamphlets are useful sources for reference in the 
matters dealt with. 





AMERICAN NEw Provine Grounp.—According to 
The Iron Age the War Department of the United States 
has decided to abandon Sandy Hook as a proving ground, 
and a request has been transmitted to Congress for an 
og eae to purchase Kent Island, in Chesapeake 

y, ‘to be employed for the testing of cannon, ammu- 
nition and accessories.”” The decision to abandon Sandy 
Hook has been foreshadowed for some time in the 
reports of ordnance officers. Two important considera- 
tions have moved the War Department to act in this 
matter. From a military standpoint Sandy Hook is 
badly located for defensive pu es; the other con- 
sideration, which is becoming daily more pressing, is the 
danger from gun-fire to the shippi congusted’ in the 
nome © bt serge is said to afford the only available 

or the firing of guns carrying up to 17 miles that 
won be entirely safe to life oan r+ 4 y. Opposition 
to the acquisition of Kent Island will be encountered in 
both Houses of Congress. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Scotch Steel Trade.—So far as it is possible under 
existing circumstances the activity in_ steel-making 
establishments in the West of Scotland seems more 
pronounced even than ever, the work of producing the 
material required, alike for the direct purposes of the 
war and to meet the demands of the shipyards employed 
on the construction of standardised ships, proving a 
severe strain on all concerned, 


Malleable Iron Trade.—Business in the malleable iron 
trade expands daily. This/activity exists both in the 
iron and the steel departments, in each case the pressure 
being very intense. For a time consumers took quite 
kindly to shell discard steel as a substitute for ordinary 
mild steel or bar iron, but this is less available than 
it was. 


Scotch Pig-Iron Trade.—Orders for pig-iron of all 
grades are still plentiful, with hematite as required in 
the steel works in strong request; nor is there the slightest 
chance of any talling-off as long as finished steel continues 
in such urgent demand. The increasing scarcity of cer- 
tain brands, notably forge and foundry qualities, is 
accounted for by the fact that the furnaces which 
formerly produced these have now been turned on to 
basic. Meantime the allocation of pig-iron being under 
Government control, supplies are sent where most 
urgently required. So far, local rates remain firm. 


Sale of a Glasgow Fleet.—A shipping transaction of 
considerable importance has just been carried through 
by the disposal by Messrs. James Gardiner and Co., 
shipowners, of their fleet of 14 cargo steamers, of a total 
tonnage of something like 70,000 tons, the purchasers 
being Messrs. Furness, Withy and Co., Limited, Liver- 
pool. All the vessels are of quite recent construction, 
the oldest having been built in 1901 and four others 
being of this year’s date. Messrs. Gardiner have been 
very fortunate in that only one vessel has fallen a prey 
to the enemy submarine menace, so that they have 
been able to maintain their fleet at pre-war strength. 


Trials of the First Standardised Ship.—The final trials 
of the first standardised ship built on the Clyde have 
just been completed, greatly to the satisfaction of the 
Shipping Controller, Sir Joseph P. Maclay, and all 
associated with him in the new venture, which is expected 
to be of great value to the nation at large. Both the 
shipbuilders and their workers have put forth every 
effort, and this first vessel has been constructed in 
about five months. If all goes well the succeeding 
ships will most probably be turned out in four or four 
and a half months. One main idea has been to employ 
as little steel as possible, hence the conception of the 
standard ship, and in every conceivable way economy 


with efficiency has been aimed at. ° 








MINERALS IN Korea.—The Acting British Vice-Consul 
at Seoul gives the following information with reference 
to the coel, iron, copper and tungsten industry in 
Korea :—The total production of coal in Korea in 
1916 amounted to about 190,000 tons, of which 122,640 
tons were exported. The coal found is mainly anthracite, 
though a considerable amount of lignite is also obtained. 
The most important coal mines are situated near Heijo 
(Pyeng-yang) in South Heian Province, and these 
produced 161,766 tons of anthracite in 1916. According 
to an official report the known reserves of coal in the 
mines are very large. Another promising mine is that 
near Anju in South Heian Province, which produced 
21,204 tons in 1916. There are also seven smaller coal 
mines being worked by individual Japanese, all in North 
Kankyo Province, which produced in the aggregate not 
more than 25,000 tons in 1916. A new company has 
recently been formed to work anthracite mines in South 
Heian Province. These mines are said to contain 
3,000,000 tons of anthracite. In addition to the above 
there are six other places (all but one in South Heian 
Province) where deposits of anthracite are known to 
exist, but which have not yet been developed. The 
iron-mining industry in Korea has made great progress 
during the past two years, and the output of iron ore in 
1916 amounted to 245,418 tons. The most important 
coal and iron mines are found in the north-west, with 
Heijo (Pyeng-yang) as a centre. Korean iron mines 
generally possess very extensive veins, and though the 
ore yields only about 50 per cent. of iron, the width and 
number of the veins more than compensate for the 
comparatively low quality of the ore. A Japanese 
official is reported in the local press as having expressed 
the opinion that Korean iron will eventually be sufficient 
to meet Japan’s requirements in full. Korea produced 
about 12,700 tons of copper ore in 1916. The richest 
and most extensive copper deposits hitherto discovered 
and worked are situated at Kapsan, in South Kankyo 
Province. Another mine is situated in the Huchang 
(Kosho) district in North Heian Province, in the extreme 
north of Korea and within a few miles of the upper 
waters of the Yalu River. In addition to these two 
mines a number of smaller deposits are worked by 
primitive means. The local press has recently announced 
the discovery of important copper deposits in South 
Chusei Province, in the southern part of the peninsula. 
Tungsten deposits, though known to exist, were not 
worked in Korea before the outbreak of war. Since 
then numerous deposits have been discovered all over 
the country, and about 510 tons were exported in 1916. 
The ent production of tungsten is about 50 tons 8 
neath. The principal deposits are in Kokai Province, 
near Soctarie, and the owners of the mines state that 
these contain at least 1,000,000 tons of ore, and probably 
three times as much. A new concentrating —— 
for the treatment of the ore has been installed at Soctarie. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


; MIpDDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Home transactions in 
Cleveland pig-iron are now on only a moderate scale, 
buyers generally having made arrangements for their 
supplies under the liberal September allocations. A 
temporary shortage of trucks, however, is somewhat 
hampering distribution, but the inconvenience cannot 
be said to have been felt to any great extent. Customers 
in Scotland continue to take large supplies of forge iron, 
in addition to substantial quantities of foundry quality. 
With Cleveland pig-iron plentiful and better tonnage 
arrangements, some expansion of export trade is notice- 
able. Merchants’ exports are confined to shipments to 
Italy, which are fairly ape just now, French business 
being conducted through official channels. For home 
consumption No. 3 Cleveland dg yg No. 4 foundry, 
and No. 4 forge are all quot 2s. 6d., and No. 1 is 
96s. 6d.; whilst for shipment to France and Italy 
No. 3 is 102s. 6d., No. 4 foundry 101s. 6d., No. 4 for, 
100s. 6d., and No. 1 107s. 6d. The stock of Cleveland 
pig-iron in the public warrant stores remains at 1,137 
tons, all of which is No. 3 quality. 


. Hematite Iron.—Conditions continue stringent in the 

East Coast hematite branch. Preparations are in active 
progress for the extension of manufacture of basic iron 
from native ores, but it is fully recognised that some time 
must elapse before developments can occur on anything 
like @ considerable scale. Careful distribution under 
rigid official supervision still assures adequate supplies 
to home consumers, but the extremely heavy export 
demand cannot be fully met. At the same time every 
effort is made to meet urgent military néeds of the 
Allies. A large volume of applications for export, how- 
ever, are still awaiting consideration. Nos. 1, 2 and 3 
are 122s. 6d. for home use and 141s. for shipment to the 
Allies, the export quotation being on the understanding 
that the excess ore freights charged by neutrals above the 
parity shall be added to the price. 


Foreign Ore.—Transactions in foreign ore are of a 
hand-to-mouth kind, and are diminished by the tonnage 
situation. The continuous demand is dealt with as 
steamers become available, but it is gratifying to know 
that deliveries are sufficient to keep consumers fully 
employed. 

Coke.—Moderate inquiries for coke for shipment are 
reported. Beehive and patent oven both stand at 
42s. 6d. f.o.b., and gas coke is round about 30s. Blast- 
furnace descriptions remain at fixed maximum rates, 
though supply is plentiful, Average kinds are 28s. at 
the ovens, and low phosphorus sorts 30s. 6d. at the 
ovens. 


Manufactured Iron and Steel—Munition and ship- 
yard egg still absorb practically the whole of 
the production of manufactured iron and steel, with 
the result that little effort is made to transact ordinary 
commercial business. Prices all round are strong. 
To home customers common iron bars are 13/. 15s. ; 
best bars, 14/. 2s. 6d. ; best best bars, 147, 10s. ; best best 
best bars, 147. 17s. 6d.; iron ship plates, 151. 10s. ; 
iron ship angles, 131. 15s. ; iron ship rivets, 15/. ; packin, 
iron and steel (parallel), 137.; packing iron and stee 
(tapered), 152. 58. ; steel bars (no test), 14/1. 10s. ; steel 
ship plates, 117. 10s.; steel ship angles, 11/. 2s. 6d. ; 
steel rivets, 207. and upward ; seen belies plates, 12/7. 10s. ; 
steel joists, 111. 2s. ; steel strip, 157. 10s. ; and heavy 
sections of steel rails, 107. 17s. 6d. 


Shipments of Iron and Steel.—Shipments of pig-iron, 
manufactured iron and steel from the port of Middles- 
brough for the month of August totalled 83,463 tons, 
as compared with 92,243 tons for the previous month 
and 81,390 tons for June. The clearances of pig-iron 
last month reached 59,083 tons, of which 57,833 tons 
went to foreign ports, and 1,250 tons went to coastwise 
customers. For the previous month 52,733 tons of 
pig-iron were dispatched, 50,788 tons going abroad 
and 1,945 tons coastwise. Loadings of manufactured 
iron and steel for August cnumaeel to 24,380 tons, of 
which 23,477 tons went to foreign destinations and 
903 tons coastwise, as compared with the July total of 
39,510 tons, of which 37,336 tons went abroad and 
2,174 tons coastwise. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Coal Traffic.—Stringent conditions prevail in the 
Humber coal market. e demands upon colliery 
supplies to meet the requirements of France, the 
Admiralty, and other war purposes are so heavy that 
difficulty is experienced in obtaining fuel in the 
open market. alues for prompt or nearly prompt 
deliveries and for odd lots required for immediate 
shipment are accordingly very firm. France is taking 
large quantities, especially of West Yorkshire and 
Hartleys, but little is going to neutrals, Nuts and small 
coal cannot be had for export, and large steams are being 
taken up in considerable quantities by the Admiralty 
and for industrial use. and house fvels are in 
increasing request. 

South Yorkshire Coal Trade.—With the daily output 
&bsorbed in an almost automatic manner there is still 
the utmost difficulty in getting supplies outside contract 
accounts, and open market trade is now reduced to a 
very small figvre. The pressure for manufacturing fuel 
increases, but there is little opportunity of building 
up reserves for the coming winter. Government re- 
Gurements at ports for this class of coal are heavier 
than usual, and this fact places export trade with 





neutrals at a very low ebb. France and Italy are taking 
substantial tonnage, but not so large as heretofore. 
Inland works are receiving full tonnage of gas fuels on con- 
tract account, and have entered into what promises to be 
@ satisfactory arrangement with regard to the extension 
of their percentage on contract deliveries. There is no 
business passing on the open market for gas coal. Slacks 
have recovered their former strong tone, and values are 
firm. The house coal outlook has been affected by the 
diversion to London and other places in the south ot 
a good deal of the coal which, it was understood, was 
earmarked for this area. Quotations :—Best branch 
hand-picked, 20s. 6d. to 21s. 6d. ; Barnsley best Silkstone, 
18s, 6d. to 19s. 6d.; Derbyshire best brights, 18s. 6d. to 
19s. 6d.; Derbyshire house coal, 17s. to 188.; best 
large nuts, 16s. 6d. to 17s. 6d.; small nuts, 15s, 6d. to 
16s. 6d.; Yorkshire hards, 16s. 6d. to 17s. 6d.; Derby- 
shire hards, 16s. to 17s.; best slacks, 12s, to 13s. ; 
seconds, 10s. 6d. to lls. 6d. ; and smalls, 7s, 6d; to 8s. 6d. 
per ton at the pit. 


Iron and Steel.—There is no danger of a shortage of 


8° | orders in the steel trade, for though the new policy of the 


Government seems to be to place orders for a time 
which will enable the firms to get them off their books 
with celerity, yet there are distinct promises that the 
resent brisk business will continue for some time ahead. 
vernment contracts are now. placed on a shorter 
time limit than was the case earlier in the days of the 
war, and the result is the prevention of the oft-times 
muddling accumulation of arrears. In Sheffield the new 
ractice has worked out very well for the firms and the 
vernment, having facilitated production and also 
eased the clerical work, which was rapidly becoming 
burdensome. The most important calls for steel to-day 
centre round lines intimately associated with the food 
question. Marine work is as busy as ever, whilst there 
has been an increase in the activity connected with 
agricultural implements and machinery. The latter 
development is directly traceable to the likelihood of 
intensive farm operations in the coming autumn and 
early spring, and the material is for a variety of — 
ments, &c., including harrows, tractor ploughs, scythes, 
seeders, drills, and the like. The local agricultural 
engineers report that they have had a comparatively 
simple task up to date to get all the steel and other 
metals they require, and this would point to the fact 
that the intervention of the agricultural machinery 
branch of the Ministry of Munitions has been very 
successful. Orders for aeroplane work, and considerable 
repair work for tanks and guns and engineering parts 
and materials for the front contrive to make many shops 
very busy. Tramway work is not as heavy as usual, 
for several important contracts have just been completed 
and nothing further has yet come this way. all 
hands there is consistent pressure for raw and semi- 
finished metals, and the values remain at the topmost 
figures. Derbyshire outputs of forge, foundry and basic 
sorts are in big request, and makers receive the maximum 
seco for prompt deliveries to local works. Lincolnshire 
rands are not so numerous, but in their case the returns 
are very remunerative. The general overseas trade 
bears every promise of maintaining recent successful 
figures. 


Sheffield Trade Matters.—A profit on the year’s trading 
of 84,2741. 10s. 9d. was reported at the sixteenth annual 
meeting of the New Monckton Collieries, Limited, held at 
Sheffield on August 31, under the chairmanship 
of Viscount Galway. Added to this there was 
41,0641. 13s. 7d. brought forward, making a total of 
125,3397. 4s. 4d. After deductions for the payment of 
debenture interest and interim dividends there remained 
for om 109,058/. 1s. 4d., and it was decided to pay 
a dividend of 10 per cent. free of tax, Viscount Galway 
remarking that in order to be prepared for after-war 
development they were conserving a certain part of their 
financial resources. 





GovERNMENT OrpER Concerntna LeEap.—The 
Minister of Munitions has given notice that as from the 
5th inst. he takes possession until further notice of all 
pig-lead, whether virgin or remelted, old and scrap lead 
and lead residues, now or hereafter situated in the United 
Kingdom, subject to the following exceptions: (a) All 
such lead as may be in the possession of or due under 
an existing lawful contract in writing for future delivery 
to a manufacturer or for use in such manufacturer’s own 
works ; (6) all such lead as may be specially e ted 
under the written authority of the Minister of Munitions. 
The notice gives prices for lead and lead compounds. 
Communications should be addressed to the Director of 
Materials, AM2/ES, Hotel Victoria, Northumberland 
Avenue, London, W.C. 2. 





Coa.ine Pant In BatBoa.—We read in The Panama 
Canal Record that the new coaling plant at Balboa has 
been placed in lar commercial service. The sea- 
going suction d er Culebra, of the canal fleet, was 
coaled at the reloader wharf on July 25, and the merchant 
ship Baldersby took coal on July 27. The latter was 
the first commercial ship to be supplied from the new 
station. The stock of coal at the plant includes some 
which was dumped from cars for tests of the reclaiming 
bridges, and some ‘unloaded from colliers in tests of the 
unloader towers. The supply is to be maintained by 
sending through the canal an occasional collier from 
the number which come to Cristobal. It is expected 
that Cristobal will continue to’ be the coaling point of 
the great majority of the ships coming to the canal. 
The Balboa plant has a normal -—— capacity of 
150,000 tons, and a rated capacity of delivery of 1,000 
tons per hour, or 500 tons per hour from each of the 
two reloader towers. 





NOTES FROM THE SOUTH-WEST. 


_ Cardi ff—There was hardly any improvement in the 
situation this week. In outside business done on official 
account there was practically nothing doing. Coals for 
in consumption are in good demand, but the glut of 
small coal is becoming quite a serious matter, and there is 
very little hope of these stocks being disposed of for some 
time. The market is still without the classification list. 
This has been undergoing revision, and it is understood 
that considerable progress has been made towards its com- 
pletion. The committee dealing with the matter have 
come to an agreement, and al! that now remains is the 
formal consent of the Controller. In the meantime 
the schedule as it stands has to be observed by the 
collieries. Pitwood continues firm, and the price now 
is around 6le. per ton, and the indications are that this 
will advance in the course of the next few days unless 
an extra supply is secured. 


Ni .—Conditions on the market this week were 
extremely quiet, and very little business was done. It 
is stated that stoppages of collieries in Monmouthshire 
are now practically certain. There has been a fair 
supply of coke and patent fuel, the latter ruling at the 
official price of 30s. 


Classification of Coals.—A code of directions as to the 
sale of coal was issued by the Controller of Coal Mines 
on June 28; the object in view was officially stated to 
be for the purpose of dealing with fluctuations in colliery 
prices, which had occurred in several districts consequent 
upon abnormal market conditions, and preserving 
regularity in the distribution of coal. These prices 
mainly affected coal for export and bunkers. The 
schedule of prices has resulted in a good deal of difficulty 
being experienced in regard to the placing of coal pro- 
duced at the various collieries in specific categories. 
A committee of conlowners and coal exporters was 
seer to deal with the matter with a view to 
endeavouring to surmount some of the difficulties which 
had arisen. This committee, it now appears, has 
practically completed its work, and the final modifica- 
tions now await the sanction of the Controller. It is 
officially stated that the committee appointed by the 
Monmouthshire and South Wales Coalowners’ Association 
to deal with the classification of various classes 
enumerated in the schedule of minimum prices fixed 
by the Controller of Coal Mines has made certain 
recommendations to the Controller in regard to altera- 
tions in the schedule. Some of these amendments 
have already been agretd to, but others are now under 
consideration by the Controller. The committee has 
issued instructions to the colliery companies that all 
sales of coal are to he made at the prices given in the 
original schedule, dated June 28, but which schedule 
is now subject to the alterations and conditions agreed to 
by the Controller on August 10 last, and which alterations 
have been issued to the colliery owners. The trade, it 
is announced, will be advised if the further amendments 
pro by the committee are agreed to by the Con- 
troller, but these cannot come into force until such 
consent is obtained, 





Crry or Braprorp TrcunicaLt CoLtecr.—An abridged 
oe ge for the thirty-sixth session has been b- 
ished, The istration of evening students will take 
place from the 10th to the 13th inst. The day students 
will assemble on the 17th, and the entrance examinations 
for day students will take place on the 20th and 21st. 
The diploma courses include: (1) textile industries, 
(2) chemistry and dyeings, (3) engineering. They 
occupy three to four years, and two can be taken 
simultaneously. 





THERMAL EXPANSION oF MARBLE.—According to 
determinations made by Lloyd W. Schad at the Bureau 
of Standards, the expansion coefficient of marble increases 
considerably with rise of temperature, from 1 x ]0-6 
at 0 deg. é. to 28 x 10-* at 300 deg. C. The e- 
heated marble does not contract to its original dimensions 
again, but remains expanded to a degree which depends 
upon the temperature to which it had been raised. 

eating a specimen to 300 deg. produced an increase 
of as much as 0.4 per cent. in its length. Fortunatel 
marble mountings are not as a rule exposed to such high 
temperatures. 





THs Swepish Iron anv Street Inpustry.—The 
annual report for 1916 of the Stockholm Chamber of 
Commerce states that the condition of the iron and steel 
industry of Sweden was fairly good in 1916, despite many 
adverse circumstances. The total amount of iron and 
steel shipped in that year was 560,000 metric tons, about 
the same quantity as in 1915, the United Kingdom, 
France, Germany and me J being the chief customers. 
Exports to Russia and Finland showed a small increase, 
and small quantities were also exported to Denmark 
and Norway. The export of iron ore during 1916 was 
5,339,000 motric tons, as compared with 5,994,000 tons 
during 1915. The Swedish home market was ex- 
ceptionally busy, owing to greater activity in the 
engineering trade, 773,300 metric tons of pig-iron were 
produced in 1916, or 30,000 tons less than in 1915; but, 
on the other hand, 130,000 tons more were produced 
than the annual average for the last ten years (643,700 
tons). Manufactures by the Bessemer process decreased 
by 15,000 tons, whereas manufactures by the Martin 
process increased by 25,000 tons. Imports of iron and 
steel from foreign countries in 1916 were 28,000 metric 
tons more than in the previous year, and 17,000 tons 
more than the annual average for the past five years. 
This increase was in the first three-quarters of the year ; 
the last quarter showed a decided decrease, 
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THREE-TON ELECTRIC TRANSPORTERs |r 


MESSRS. VICKERS, LIMITED, BARROW-IN-FURNESS; S] 
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PLATE XIX. 





tT A NATIONAL PROJECTILE FACTORY. 


sTOTHERT AND PITT, LIMITED, ENGINEERS, BATH. 
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Hoisting. f SPEEDS. Motors. 
Cross tee load, at 50 ft. per min. Hoisting, 15 B.H.P. at 750 r.p.m., 440 volts D.C. 
“traverse, full load, at 300 ft. per min. Cross-traverse, 8 B.H.P. at 750 r.p.m., 440 volts D.C. 
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Teeth. Pitch. | Diameter. Width. | Bore. | Material. 





| . 1§ in. | Manganese bronze. 
2 in. } Cast steel. 
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3 2} in. Mild steel. 
3 | 1 ft. 5in. 3} in. 24 in. Cast steel. 
vo. 3 | 5 in. . 2} in. Mild steel. 
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1 ft. 8 in. ° 24 in. Mild steel ring. 
43 in. . 1§ in. Manganese bronze. 
1 ft. 114 in. . 242 in. Cast steel. 
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TRADE UNIONISM AND POLITICS. 


It is a remarkable commentary on the present 
meeting of the Trade Union Congress that, while in 
all departments of national activity the present 
crisis is being made the occasion for national re- 
generation, this greatest gathering of organised 
workers should take no definite action in participa- 
tion with the general movement. It is true they 
discussed on Wednesday, with passive moderate 
approval, the proposals of “The Whitley Report’’* 
for the institution of joint councils and works com- 
mittees of workmen and employers for the future 
regulation of industrial conditions. They came to 
no conclusion, but remitted it to the Parliamentary 
Committee for further consideration and, “ if neces- 
sary,” to call a special congress to discuss the 
question. This is the most important topic of the 
day, and no time should have been lost in formu- 
lating a definite course of action towards co- 
operation in the scheme so widely approved, 

In science there is a great reawakening, which 
must bear fruit for the benefit, directly and indirectly 
of the working classes. Never in the history of British 
industry have employers shown a keener desire 
to improve the condition of the working classes, 
both in respect to their terms of employment and 
earnings and to their social conditions. And yet, 
while these are the aims of trade unionism, no 
decision was made towards organised co-operation 
in furthering the association of practical science, 
industrial economics, and the principles of pro- 
duction. The President of the Congress, Mr. John 
Hill, of the Iron Shipbuilders’ and Boilermakers’ 
Society, must have been cognisant of these trends 
of the time, and although he appealed to “an 
intelligent people, who are moved by reason and not 
by passion,” he failed to recognise the primary 
aims of trade unionism, and to enunciate a line of 
activity by which the present situation could be 
The 
President of the Congress was all for political action. 
Mr. W. A. Appleton, C.B.E., an equally well-known 
trade unionist, in a masterly contribution to a 
Sunday paper of the 2nd inst., stated that the 
object of the trade-union movement, as “ specifically 
set forth in all trade-union rules, is to secure for 
labour, by collective effort, that share of the results 
of labour which is necessary to maintain physical 
259/ and mental efficiency, to promote happiness, and 


261| also to provide for such contingencies as families, 


2g | Unemployment and old age.” This is an admirably 
* | expressed and thoroughly commendable ambition, 
and whatever may have been said in the past, there 
is to-day a great consensus of opinion amongst 
employers that these objects are worthy of realisa- 
tion and are not inimical to sound principles of 
production. It is more difficult to define what 
to-day is comprised under the term “ politics,” 
because the methods of politicians have debased 
the “science of government”; it has become a 





* See ENGINEERING, page 41 ante. 





game and not a science, and until we get back to 
the prosecution of national interests rather than 
a series of subterfugal movements for the advantage 
of a party or an individual, it is well that such vital 
matters as the prosperity . industry and the welfare 
of workers should be from politics, as 
far as possible. We denis frankly that the aims 
of trade unionism necessitate legislation—or, should 
we say, rather the avoidance of legislation; but 
the important point is that trade unionism is not 
primarily concerned with the “science of govern- 
ment,” and that such incidental legislative actions, 
either positive or negative, as are essential to the 
trade-union movement can be attended to without 
forfeiting or obstructing the fulfilment of the main 
objects already quoted or unnecessarily absorbing 
the funds of the unions. 

The collective movement by workers is defensible, 
indeed, has almost become essential, but we are 
inclined to believe, especially under present circum- 
stances, that the aim in view can be achieved more 
~ | readily by conciliatory or beneficent methods, 
such as are proposed in the Whitley report, than 
by dependence on the legislative action so 
strongly advocated by the president. The opinion 
of employers has quite changed regarding the 
trade-union movement per se. Any objection 
existing is rather to the methods adopted by a 
clamant minority, and perhaps also to a tendency 
on the part of unions to infer that they exclusively 
represent labour. The employers to-day are, as 
a rule, eager to enter into conference with the unions 
as such; indeed, the distinct tendency is to oppose 
the growing practice of Government departments 
interfering in negotiations regarding terms of 
employment and principles of production. We 
know that friction between employer and worker 
has been greatly intensified owing to delay on the 
part of Government departments in settling dis- 
putes, and we are convinced that the plea of most 
employers and workers is that, in the initial stages, 
any difference of opinion might be put right easily 
and quickly by a level-headed talk between the 
workmen or their representative and the foreman 
or the employer. Employers’ associations are 
anxious that every consideration should be shown 
to the workers and that a sympathetic ear should be 
promptly turned to any claim that they may put 
forward. Beyond this, too, there is a great 
awakening as to putting the principles of production 
on a scientific basis, with the direct purpose of 
minimising physical effort, increasing earnings, and 
at the same time securing that reduction in the 
cost of manufacture which is essential to the 
financial recuperation of the nation. Many, of the 
articles which we have recently published show 
that the employers are in earnest on this question, 
and the contribution by Mr. Orcutt which we 
publish on page 241 of this issue sets out in bold 
relief the past deficiencies in management. We 
hope that workmen, as well as employers, will 
carefully study what is there stated, and also 
those suggestions of Mr. Orcutt regarding labour 
which will appear in the third article of the series, 

Many employers have neglected the scientific 
principles of production and the study of industrial 
economics, considering that cheap labour was 
profitable, whereas efficient labour, working specially 
adapted mechanical appliances, could so increase the 
production per unit of time that the workers’ 
earnings could be high and the cost of production 
low. At the same time the profit earned could be 
sufficient to provide a fair dividend on capital, 
a sound financial reserve, and a surplus for con- 
tinuous improvement in mechanical appliances. 
The policy of many employers of looking for cheap 
labour, while economically unsound, has also been 
the cause of many strikes and has conduced to the 
growth of the tendency to sabotage and the practice 
of “ca’ canny.” Mr. Appleton says, and that 
truly, that “sabotage and ‘ca’ canny’ are alike 
stupid. The best workman knows this. The 
former destroys property which the worker must 
sooner or later replace, while the latter lowers moral 
standards and personal effectiveness. It is, in 
addition, a method costly to the workers them- 
selves, for they constitute the great majority of 
consumers, and the consumer pays the added costs 
of production which restriction of output involves.” 





256 


ENGINEERING, 


(SEPT. 7, 1917. 








The remedy, he further contends, cannot be found 
in political action. The same writer makes the 
remark that such action has “always enamoured 
men. By it one appears likely to get something 
for nothing if one can only talk loud enough.” 
When Parliament “ interferes with wages it invites 
trouble, for wages are affected, as every student 
of economics knows, by factors which even a 
socialist majority cannot control.” 

The dominant principles or aims of trade unionism 
can be best fulfilled by wise co-operation be- 
tween trade unionism and the employers, without 
extraneous aid, especially when the employers are 
willing to recognise the errors of the past and that 
scientific methods must be introduced for the 
benefit of the working as well as of the purchasing 
classes. The Trade Union Congress is the body 
best fitted to co-operate with employers, because it 
represents more truly than most other organisations 
the working classes. If the president had been eager 
to help in national regeneration he would have 
made some movement towards conciliatory and co- 
ordinating effort tending to the recognition by trade 
unions of the reawakened interest in sound principles 
of production, or at least joined in the propaganda 
movement for the education of workers in industrial 
economics and principles of production. Definite 
action to this end should be hastened. Mr. W. A. 
Appleton’s view is that the trade union of the 
future ought to have at its service officials who 
possess a knowledge of industrial economics, com- 
mercial geography and international exchange ; 
and they must have sources of statistical and 
commercial information which the rank and file 
will regard as untainted and which will enable 
them to strike or wait, whichever is the wiser policy 
to adopt. None of these advantages can be got 
by appealing to any political party. There is, 
however, a tendency on the part of many whose 
sole interest is the national welfare to organise 
public opinion towards fuller recognition of the 
claims of industry independently of political 
parties, and we could conceive great benefit from 
an organisation actuated by this dominant principle, 
bringing together the workers and employers on a 
common platform, where it would be recognised that 
their special interests must and can be merged 
in the national aims of the time. 

The trade unions’ organisation is moving towards 
submergence in the Independent Labour Party and 
the British socialist societies. This is having an evil 
effect, not only directly on trade unionism, but indi- 
rectly, because it has tended to the forfeiture of the 
sympathy of the great body of the people and also 
of many employers. Moreover, other trade organ- 
isations have arisen in opposition, and the multipli- 
cation of such organisations, having the same 
fundamental ideals as trade unionism, tends to 
confusion and to a want of complete co-ordination 
in action. This fact has been abundantly estab- 
lished by the confusion at British “labour” 
conferences and conferences of labour of the allied 
nations. These conferences were not those of 
trade unionism, nor were they for the advancement 
of trade unionism, although the funds of trade 
unions were heavily mulcted in order to meet the 
necessary expenditure. The conferences only tended 
to show wide cleavage of opinion. They were 
attended by representatives of many people who 
were too indolent or too dilettante to work. They 


were dominated largely by faddists, with fads which | 


were inimical to the best interests of workmen. 
The Trade Union Congress has wisely decided that 
the Stockholm Conference cannot succeed, but 
this is not enough. Its future depends on its con- 
fining itself to the objects of trade unionism; to 
the prosecution by the Trade Union Parliamentary 
Committee of those legislativ: enactments which are 
essential to such objects ; and to the acceptance by 
“reason and not by passion” of any overture on 
the part of the employers towards bettering the 
condition of the working classes, either through 
scientific principles of production or social improve- 


in those international questions which to-day 
abound, because the industrial prosperity of Britain, 
on which the well-being of the British workman 
depends, may in certain respects run counter to 
national movements in other countries. 








THE WAR WORK OF RAILWAYS. 


Ir will ever redound to the credit of this country 
that within three years they have done what the 
military nations of Europe took twenty or thirty 
years to achieve. Before the war our military 
organisation was practically negligible. Our army 
was maintained primarily for defensive purposes, 
and largely in connection with the garrisoning of our 
territory over the seas. When our treaty obliga- 
tions, particularly in connection with Belgium, 
required an expeditionary force for European 
fighting, we had to organise all the resources requisite 
for maintaining our forces at the necessary strength 
and supplying them with munitions and other 
supplies for a vigorous offensive. The growth 
of our army has been phenomenal, but it has not 
been possible to grasp the full significance of the 
work done in various departments of our national 
life to meet the increased obligations. This applies 
particularly to railways, and it is not without 
interest to glance briefly at some of the difficulties 
which have been so admirably overcome. Already 
we have, in various articles, notably on page 139 
ante, reviewed the personnel reorganisation required 
in connection with the railway work for the war, 
so that we confine ourselves here to a consideration 
of those problems affecting matériel. 

Anyone who has studied the arrangement of 
track, particularly at the stations, of Continental 
nations, and contrasted it with the arrangement on 
British railways must have been impressed with the 
difference in facilities for entraining and detraining 
troops. In the one case there are ample lines 
with few platforms ; in the other, usually two lines, 
or at most four lines, with a corresponding number 
of platforms at a level suitable to enable passengers 
to step practically on to the carriage floor. While 
admirably suited for passengers, our arrangements 
limit the number of troops which can be entrained 
or detrained in a given period of time. It follows 
that the traffic capacity of the line is greatly 
lessened. The time occupied in halts and in 
working trains in and out of the stations limits 
the maximum normal capacity of any double line 
of railway to six trains per hour each way, and on 
a single line to three trains per hour, if the crossing- 
places are suitably situated. One way of over- 
coming this difficulty and ensuring the highest train 
capacity was so to arrange the dispatch of troops 
that as far as possible each train would be made up to 
represent a complete unit of the fighting force. The 
size of the train is determined by the number of 
wheels, and military experience shows that a good 
working train may have 144 wheels, although it is 
possible to pull a train of 160 wheels with two 
engines, subject to the curves and gradients being 
suitable. 

The passenger coaches have six or eight wheels, 
and the cattle wagons and vehicle trucks have only 
four. Asa rule the passenger compartment in a 
coach accommodates six officers or eight men, with 
their equipment. A cattle truck takes on an 
average eight horses, and a vehicle truck carries a 
wagon or a field gun with its limber. The accom- 
modation afforded by such a train as named 
above is, therefore, suitable for half an infantry 
battalion with its impedimenta. This has been 
the arrangement adopted, and it has been found 
possible, even at the terminus for the embarkation 
of troops, to deal with five trains per hour, giving 
an interval of 12 minutes for each train. Thus in 
12 days 86,500 officers and men, 33,693 horses, 
and about 8,000 guns and vehicles were dealt with 
at one port in the dispatch of troops across the 
Channel. One of the difficulties in the transit of 
troops throughout the kingdom is that the different 
railway systems were not linked up to each other 
satisfactorily, as would have been the case had 
Britain been a military nation. But this has now 
been met, in some cases by the formation of junc- 
tions between different company systems. There 


| Still remain, however, the difficulties incidental to 
ments. Certainly it cannot gain by interfering | 


there being three kinds of brake arrangements, so 
that the stock of the different companies cannot 
always be made up in one train. Again, the width 
of rolling-stock and the interval between up and down 
tracks frequently vary, so that considerable care has 
to be exercised in the making up of the trains. 





The dispatch of troops overseas also involves 
much forethought, not only in the marshalling of 
trains to utilise to the maximum the sidings opposite 
to the transport quay, but also to ensure that as 
far as possible each ship will, like each train, 
take a complete unit. The ships varied in their 
capacity, some of them having less hold room than 
others for the accommodation of impedimenta, 
although they have abundant space, in their former 
passenger quarters, for the accommodation of 
troops; others, again, excel in their available 
accommodation for the army equipment and guns. 
Indeed, in practically no instance does the ordinary 
merchant ship afford ideal conditions for the 
accommodation in their due proportion of men, 
horses, guns and vehicles for a military unit This 
involves great care in the loading of ships for far 
destinations. In all cases care is exercised to 
ensure that the supply unit will land in advance 
of the troops if not with them, so that when the 
division arrives at its destination the feeding and 
other arrangements will be in working order. 
It is also important to arrange that the men 
will be available at the port of disembarkation to 
take charge of horses and vehicles when they 
arrive. In this way the fastest ships are utilised 
for the men and the slower ships for such part of 
the impedimenta as requires manual attention. 
Even in instances where the ships are almost 
suitable for the transport of a military unit 
complete there is the need of utilising to the 
fullest possible extent the available shipping, so 
that in all cases greater attention is paid to the 
husbanding of our shipping than to the adherence 
strictly to military formation. No reference need 
here be made to the naval convoys. It will be 
realised that the rate of dispatch of military units 
has to conform closely with the state of debarkation 
on the other side of the Channel. 

We have, from an authoritative source, some 
details regarding the enormous amount of work 
done in connection with the embarkation of troops. 
Up to the end of 1915 **‘ moves were made overseas 
of 100,000 officers, 2,586,000 other ranks, and 
542,000 horses.” These figures include cross- 
Channel traffic and all other moves made by sea, 
such as the dispatch of the Mediterranean Ex- 
peditionary Force and the shipment of Indian troops 
and Colonial contigents. In the same period, when 
the army and its needs were indeed small compared 
with what they now are, the amount of supplies 
sent out to France was great, including, as it did, 
** 388,000 tons of food and 553,000 tons of forage ; 
59,000 tons of fuel, and 29,000 tons of medical 
stores ; 17,338,000 gallons of petrol and 4,911,000 
gallons of oil. 491,000 mail bags were carried and 
14,000 tons of parcels. The total tonnage of stores of 
all kinds shipped out to our army was also not 
inconsiderable, and had, as some of its principal 
items, 184,000 tons of engineering stores, 131,000 
tons of ordnance, 92,000 tons of clothing, 40,000 
tons of sandbags, 27,000 tons of entrenching and 
camping equipment, 13,000 tons of barbed wire, 
12,000 tons of tentage, as many of canteen stores, 
and as many of saddlery and harness.” These 
figures are given up to the end of December, 1915, 
only, and our efforts were not then comparable to 
those we are putting forth now. 

Another feature of the railway question for which 
great credit must be given to the large staff which 
worked under Sir Eric Geddes, as Inspector-General 
of Transportation, is the work done in the building 
of railways behind the firing line, not only in France 
but in various terrains of war. From the source from 
which we have already quoted we learn that it was 
railway construction by the South African forces 
that facilitated the conquest of German South-West 
Africa; and it was railway construction that 
rendered possible the success of recent operations 
in Egypt, in Mesopotamia, and in East Africa. 
Several hundred miles of railway have been laid in 
the Sinai Desert with the help of native Egyptian 
labour. The average tonnage passing in the course 
of a week over the railway lines in Mesopotamia now 
reaches five figures, and in six months the goods 
traffic over the Sinai Desert Railway has increased 
nearly threefold. It is, however, in France that 
the greatest developments have been made. 
Permanent way and other railway material, plent 
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and tools have been sent in very large quantities 
from this country. Miles of railway track, hundreds 
of locomotives, for use both on broad and narrow- 
gauge railways, and tens of thousands of wagons 
have been made available, and half of the wagons 
and more than half of the locomotives, as well as 
long lengths of track, were withdrawn from the 
British railways as a consequence of restrictions 
upon travel in this country. The Dominions and 
India have rendered useful service in this respect, 
and there was therefore adequate justification for 
the high encomiums passed by Sir Douglas Haig 
in his despatches on the magnificent work done, 
both here and in the fighting zones, by our railway 
engineers and traffic managers. 








THE COAL INDUSTRY IN EASTERN 
CANADA. 

In pursuance of the policy of spreading informa- 
tion concerning the mineral wealth of the country 
and the extent of its exploitation, the Canadian 
Government, through the Department of Mines, 
has recently issued a description of the growth, 
present position, and future prospects of the 
scattered coalfields throughout the Maritime Pro- 
vinees of the Dominion.* These coal deposits 
belong to the Carboniferous areas, and of the various 
coal measures scattered throughout Canada these 
seams in the far east alone can be classed as true 
coal-measure deposits. The area is large, and no 
small portion is under the sea. The coalfield 
extends from the northernmost shores of New 
Brunswick to the southern extremity of Newfound- 
land, and is limited on the south by the province 
of Nova Scotia, with Cape Breton Island. The wide 
Gulf of St. Lawrence separates New Brunswick from 
Newfoundland, and the existence of many wide fiords 
and armsof the sea renders any continuous examina- 
tion of the strata impossible. The general course 
of the pre-Carboniferous uplands has, however, 
been traced with some accuracy. It is certain 
that the greater portion of the Carboniferous deposit, 
originally elevated far above the present sea-level, 
is now submerged below the waters of the Atlantic, 
and it is not improbable that the coalfield, as it 
exists to-day, is the relic of an immense basin that 
extended to Newfoundland and beyond, of which 
all that remains is a series of detached synclinal 
basins, with their apices on land, dipping seaward 
in fan-shaped extensions. But whatever may have 
been lost by erosion or from sea encroachment, it is 
important to remember that there are no coal 
deposits between New Brunswick and Alberta, a 
distance of 2,000 miles, while the nearest coalfields 
in the United States are some 800 miles distant. 
These two facts have had an enormous influence on 
the development of the coal industry, and point 
to the necessity of economical exploitation of the 
remainder. 

The coal seams are very irregularly distributed 
throughout the area, and in some parts, as in Prince 
Edward Island, the existence of coal has not been 
proved, bore-holes having failed to penetrate to 
the productive coal measures of the Carboniferous. 
It is safe to conclude here that no coal occurs within 
commercial reach of the surface. On the other hand, 
in the eastern part of Cape Breton Island the coal 
seams are visible in the cliffs as the land is approached, 
though strangely overlooked by the early navigators 
and settlers, who failed to turn this latent source 
of wealth to account. 

The history of the industry is instructive, for 
though operations have been conducted on a com- 
paratively small scale, various schemes of develop- 
ment have been tried, culminating in the present 
position, by which the mineral rights are centred 
in the Government of the province. As a conse- 
quence all mineral royalties become a source of 
national revenue, a plan which is not without its 
advocates in this country. The details of the 
scheme are not given with sufficient fullness to enable 
one to pronounce judgment on so involved a 
question. All that can be said is that the system 
1s a great improvement on the past, but though the 


_*“The Coalfields and Coal Industry of Eastern. 
Canada: A General Survey and Description,” by 
Francis W. Gray. Bulletin No. 14. Ottawa: Govern- 
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plan adopted in Nova Scotia may, on superficial 
consideration,contrast favourably with that followed 
in Great Britain and the United States, where 
royalties have been allowed to accrue to the benefit 
of private individuals, we have no data to show 
how the result would be modified if it were necessary 
to buy out vested interests and to accommodate 
the scheme to long-established custom. But if 
Nova Scotia has achieved a satisfactory position, 
it is only after discarding a series of policies each 
more ruinous and retrograde than the preceding, all 
tending to delay development and hinder enterprise. 
In 1766, a century after the discovery of coal in 
commercial quantities, the Privy Council of that 
day absolutely forebade the mining of coal in Cape 
Breton, refusing to consider any application having 
such a purpose in view. Of course illicit mining 
was the consequence of this fatuous policy, and 
troops had actually to be sent to the colony to 
prevent its natural development. Some twenty 
years later the Privy Council reserved to the Crown 
all mineral rights, and granted leases on a royalty 
basis, but the industry could not flourish, nay, 
could not survive, for the Government, actuated 
by the same imbecile policy, persisted in granting 
only short leases at exorbitant rates of royalty. 

Another forty years passed, and an improvement 
was brought about mainly through the extravagance 
of the Duke of York, brother of George IV, who, 
fortunately for the colony, could not pay his debts, 
and the British Government, to free him from his 
unworthy position, gave him a lease in perpetuity 
of all the mines and minerals in Nova Scotia, with 
which lease he might satisfy his creditors. The 
General Mining Association, who took up the lease, 
on terms, strove energetically to recover copper, 
which could not pay, and neglected coal, which 
was abundant, but by the middle of the last century 
the management grew wiser and gradually acquired 
possession or control of the whole coal industry. 
The sorely tried Nova Scotians, who had been 
obliged to look on helplessly while the sea wore 
away their valuable cliffs, and had laboured to 
patch up the fallen fortunes of a Royal Duke, had 
now to bear the grievance of a monopoly. Long 
and bitter were the complaints that passed un- 
heeded, and “‘ the breaking of the Duke of York’s 
lease ’’ forms a chapter in the history of the colony 
that is not likely to be forgotten. After many 
years of embittered struggle the General Mining 
Association surrendered its claims to all the mines 
and minerals in the province, in exchange for the 
exclusive right to all the coal seams in a certain 
specified area. The association does not appear to 
have lost much by this apparent generosity. Mr. 
Gray urges that it speaks well for the acumen and 
sound judgment of the mining engineers of that 
day that the areas reserved by the association 
remain the most valuable in the province, not- 
withstanding the prospecting activities of the 
fifty years that have since elapsed. The agreement 
was concluded in 1858; and though the astuteness 
of the engineers enabled them to make a good 
bargain, it inaugurated a happy phase in the 
colonial coal industry, for the province was freed 
from a paralysing monopoly, was secured in the 
control of its mines and minerals, and relieved from 
the constant discussion of an irritating subject, 
which more than once threatened to lead to a painful 
and injurious embroilment with the Home Govern- 
ment, whose former colonial policy is not seen in a 
favourable light. 

A number of independent companies at once 
began mining operations, the output went up by 
leaps and bounds, and, indeed, for many years the 
increased production showed a gratifying geo- 
metrical progression, at the satisfactory rate of 
78 per cent. per decade. It is not often that a 
simple mathematical curve will represent industrial 
facts so closely and for so long a space of time, 
but Mr. MacLeod shows that for 80 years the actual 
recorded sales can be represented by the equation 


C = 0-76 (1-78) »—1 


where C is the number of long tons in millions and 2 | 
the number of decades. The war, that has put | 


has disorganised the smooth working of the trade | 





conditions indicated by this curve, and led to a! 





reduced rate of production, which Mr. Gray fears 
will be felt adversely for several years to come. 

Accustomed to the giant figures that express the 
coal output in this country or in the States, the 
7,000,000 tons contribution of Nova Scotia mines 
seems a small affair. The industry, however, is 
seen in juster proportions if we remember that it 
represents more than half the total coal consumption 
of Canada, and that the royalty, amounting to 
800,000 dols., forms the largest part of the revenue 
of the province. We have to grasp the fact that 
the prosperity and welfare of this small community 
depends in the first place on the activity of the 
mining industry, whether in promoting the steel 
manufacture at home or in providing an article 
for export. The excellent quality of the deposits, 
their remoteness from the competing fields in the 
west, their accessibility and proximity to the sea- 
board, the existence of important markets on the 
St. Lawrence River, will make Nova Scotia for some 
time to come the chief coal-producing province of 
the Dominion. A serious rival will be forthcoming 
in Alberta and the west, but up to the present the 
Maritime Province has enjoyed unique advantages. 
This is one side of a cheerful picture, since it displays 
achievement, but yet it is to be doubted whether 
Nova Scotia, locally, has reaped the full harvest 
to which she is entitled by reason of her great asset. 
Certainly from the standpoint of the investor the 
operation of coal-mining has not been encouraging. 
In very few instances, Mr. Gray states, is there 
any prospect of the redemption of the original 
capital outlay, and a very moderate interest return 
is the most the investor can anticipate. From an 
engineering point of view the mines have been well 
managed, but the unjustifiable optimism of pro- 
moters has too often spelt financial disaster. The 
loss of capital is depressing, but on a broader outlook 
it must be admitted that Nova Scotia as a province 
has not displayed the growth and progress that the 
exploitation of her mines for a hundred years would 
warrant. The province has passed on to other 
centres the industrial activity that her mineral 
wealth should have fostered. She has exported the 
raw material that lies at the base of all modern 
industry, she has provided the driving power for 
the industries of New England, Montreal, Quebec 
and Ontario, and her youth has naturally sought 
that wider field of enterprise that should have been 
provided at home. It is no small service to have 
ministered to the needs of a large area and ensured 
general prosperity, but Mr. Gray, who has studied 
the problem closely, makes his disappointment 
manifest. He sums up the situation by saying that 
Nova Scotia “ has achieved the status of a mining 
camp, whereas its full stature should be that of a 
metropolis of industry.” 

The export trade has to encounter difficulties 
both fiscal and natural. The price of coal is practic- 
ally invariable ; at the pit mouth it realises 2} dols., 
and after allowing for trade losses the average price 
realised is very much less. Considering the cost of 
labour and materials in Canada, the margin of 
profit has been too small to provide for the amortisa- 
tion of capital liabilities, depletion of coal areas, 
and losses by mining accidents. The reason for this 
low price is due to competition with the United 
States. The protective tariff of 53 cents a ton 
imposed in favour of Nova Scotian coal is quite 
inadequate, and an increase would be useless, for 
the American coal owner is in a very favourable 
position. It is true that the distance between the 
Pennsylvanian coalfield and Canada is great, and 
the freightage, being by railway cars, would in the 
ordinary course be heavy, but these charges can be 
made very low because the coal trade with Canada 
provides an outward freight for the cars that run 
to Michigan and Lake Superior for iron ore. In 
the bituminous coalfields of Pennsylvania and West 
Virginia coal can be mined at very low cost, and 
since the iron ore cars would otherwise run empty 
the long railway haul is not prohibitive. This form 
of competition handicaps Nova Scotia and Cape 





Breton severely, but on the water-borne traffic 
to the St. Lawrence market the climate imposes a 
restriction of quite equal gravity. The river being 


back the dial of progress in so many directions, | closed to navigation for six months in the year, 


there is no winter traffic, and an undue strain is put 
on the trade in the short season, necessitating the 
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provision of an excess of tonnage beyond the 
requirements of the output. Not only does the 
whole of this tonnage lie idle in the winter, but 
at all times has to return in water ballast. 

The burden does not stop here. The winning of the 
coal must go on in the winter and large storage 
must be provided,though there is no income to defray 
the costs of the undertaking. One company alone 
banked 650,000 tons in the winter before the war, 
and this huge mass required to be relifted, rescreened, 
and shipped in the following summer. It is remark- 
able and fortunate that in the largest piles, of 
perhaps 300,000 tons, in which the central portion 
must have stood for six months, there has been 
no case of actual firing. Heating sometimes occurs, 
but is speedily dealt with, and as a matter of experi- 
ence it seems that the banked coal remains at the 
same temperature as that at which it is placed in the 
bank, and since the pile is built up in the Canadian 
winter, a low temperature is preserved in the mass 
though the surface may grow hot under a summer sun. 

Still the outlook is not so gloomy as these condi- 
tions seem to indicate, and there is every reason to 
anticipate a long and successful career for the coal 
companies of the Province, while the trade is’ in the 
hands of strong corporations with adequate financial 
resources, In the first place there is plenty of coal 
of excellent quality. The superficial area of the 
Sydney coalfield alone is more than 200 square 
miles in extent, and the subaqueous extensions can 
only be conjectured. The coal seams have been 
worked three miles from high-water mark, and the 
possibilities of the submarine area are limited rather 
by the difficulties of extraction than the failure 
of supply. Inland the stores are abundant. A 
typical section taken at a shaft in the centre of the 
Glace Bay basin shows seven workable seams, with 
an aggregate thickness of 39 ft. of coal within the 
comparatively shallow depth of 1,300 ft. In the 
Albion area 189 ft. of coal have been proved within 
a depth of 2,781 ft. The independent seams are all 
separated by such thickness of intervening strata 
that each seam can be worked without interference 
with the other workings. This favourable con- 
figuration has led in some parts to the working of 
only the thicker and cleaner seams, but since thinner 
and inferior seams are being worked successfully in 
other parts of the globe, the neglected seams will 
be worked when the economical conditions make 
more frugal measures necessary. In the second 
place the demand for coal at home is increasing. 
The steel industry, and some others of less con- 
sequence, are providing a satisfactory outlet for 
some kinds of “ fat” coals. Gas-making and supply 
is in a backward condition, and the use of coke as a 
fuel is unusual, but it is recognised that it might 
be substituted with advantage for the anthracite 
imported from the United States. In addition, the 
Sydney eoals yield a good percentage of by-pro- 
ducts. Sulphate of ammonia, tar and benzol are 
being extracted. The Cape Breton coal yields more 
than eight gallons of tar per ton, and this product 
is fractionally distilled for the manufacture of light 
oils, carbolic acid, creosote oil, protective paints, 
and other tar products. Under the influence of the 
war picric acid and explosives are to be added to 
the list, and though these and other manufactures 
are in their infancy, yet the colony cannot but 
benefit from the attempt to work up its own 
products rather than export the raw material. 

Of the methods of mining little need be said. 
The seams differ considerably in thickness and 
inclination and the working varies accordingly. 
There are no really deep shafts in the Sydney field, 
where the seams are very free from faults and 
interruptions, a uniform dip being maintained over 
large areas. Though the longwall method of 
working has been tried in some localities, and 
will be more generally adopted with thinner seams, 
it is not approved, and the pillar and stall system 
is very generally adopted throughout the province. 
Coal in development work is undercut by air-driven 
percussion pick machines, whose successful operation 
demands highly trained workmen. In consequence 
a simpler form of machine is in demand, and the 
most favoured is a percussion cutter of rock-drill 
type, mounted on a column fitted with a worm 
gearing, which enables the machine to cut either 
vertically or horizontally as desired. 
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The system of haulage is well adapted to local 
circumstances, and considering the comparative 
isolation of the coalfield, to the credit of the mining 
engineers it is modern, powerful, and both well 
and ingeniously arranged. Compressed air loco- 
motives are much used for haulage along the main 
roads leading to the pit bottom. The main haulages 
are mostly operated by engines working on the 
surface, either steam-driven or electrically operated. 
Local conditions call for and receive unusual 
treatment. At one colliery a process which may 
be regarded as typical of the ingenuity brought 
to bear on the problem of haulage takes the follow- 
ing form. The loaded tubs are weighed in the pit 
bottom, after which the coal is emptied by rotary 
tipplers into large inclined storage shoots, excavated 
in the mine floor. From the shoots the coal is shot 
downwards into a hopper tank suspended from the 
hoisting rope, which in passing downwards auto- 
matically opens the door of the loaded storage 
shoot and is filled with coal. When hoisted to the 
surface the tank, which contains about six tons, 
automatically discharges itself on to the screen. 
It is possible to make 57 hoists in an hour. 

The peculiar feature of the Cape Breton Coalfield 
is the extent to which submarine mining has been 
carried, and the important part this form is destined 
to assume. In several places the land area is 
practically worked out, and in the future the bulk 
of the output will be submarine. Many interesting 
problems will arise and will have to be solved, but 
the most pressing within the lifetime of the present 
generation is to arrange the work of extraction in 
such a way as not to imperil the accessibility of the 
remaining submarine coal. In earlier days, when 
supervision was slack and legal requirements not 
enforced, little attention was paid to the size 
and strength of pillars left to support the roof, and 
the mining operations of the present day, on land, 
have suffered very extensive crushes and con- 
siderable losses which need not have occurred. 
Such malpractices are not likely to be repeated. 
The Legislature, whose anxiety has been quickened 
by several bad accidents, is fully alive to the 
importance of the problem presented by submarine 
mining, and has approved Regulating Acts of 
sufficient stringency, though the provisions are 
tentative and liable to be modified by experience. 
These, however, have only a local importance. The 
vexed question of the possible extraction of the 
pillars has not been decided, but it is thought some 
method of “ flushing,” by which the space left by 
the extraction of coal is filled up with sand flushed 
into the waste by admixture with water, will permit 
complete extraction of the supporting pillars. 
Ultimately the great problem will be to devise 
methods for extracting coal at economic rates 
when the distance from the shore is considerable. 
The inclination of the coal seam at Sydney Harbour 
is so gentle that the temptation to follow the 
vanishing coal as far as possible will be a powerful 
stimulant, despite the difficulties of transport of 
labour and material to points remote from the 
source of ventilation and of mechanical power. 
The question is not of immediate importance in the 
present position of the industry, but prudent fore- 
sight is necessary to secure the best results from 
this valuable asset of the empire. Mr. Gray and the 
Canadian Government are well advised in directing 
attention to this source of wealth, whose limits were 
little known or appreciated. The lavish illustra- 
tions that accompany the report are very instructive. 
They are well selected, and pourtray a progressive 
enterprise and an extensive investment of capital 
that demonstrate the energy and resources of the 
Scottish folk who have settled in this ancient 
colony, this far-eastern outpost of the American 
Continent. 





THE FUTURE ORGANISATION 
COMMERCIAL INTELLIGENCE. 
THE Government have decided completely to 
reorganise the department for the collection of 
commercial intelligence in foreign countries and 
in the Dominions for utilisation in British industries. 
This is a reform which is long overdue, but we do 
not propose to enter again upon the deficiencies of 
our consular service further than to indicate the 
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by the Government. One of the principal causes 
of the deficiencies was the duality of control. The 
Foreign Office was concerned with the collection 
of information from foreign countries, and the 
Board of Trade with corresponding data from the 
Dominions. There was not only duplication, but 
lack of co-ordination, with consequent delay. There 
was not the direct contact between the seekers of 
knowledge and those supplying it which is one of 
the most important elements in the success of any 
commercial intelligence organisation. Moreover, 
the foreign countries were classified for the consular 
service in three. groups, more or less arbitrarily 
fixed, which further added to the confusion. There 
was inadequate representation, and in too many 
instances the British agent or consul was not of 
British origin; indeed it is doubtful if he had, 
in many cases, a complete sympathy with our 
national aspirations in respect of trade. In the 
appointment even of British subjects care was not 
exercised to ensure that our consul had an adequate 
knowledge of the country to which he was accredited, 
or an acquaintance with industry and commerce 
which would lead him to appraise at their true 
value those incidents of which British industry 
required to be fully apprised. Again, there was 
insecurity of tenure of office in any country, which 
militated against settlement and‘ all it implies ; 
the pay was not commensurate with the position 
occupied, resulting in a lack of dignity of office. 
The officials, however eager, were thus not fully 
encouraged to do their best. It was contended, 
too, that there was not adequate direction from 
headquarters to the officers as to the information 
required, due in large measure to insufficient direct 
or complete contact between the Government 
departments and the commercial and industrial 
community. 

We admit that the individualistic character of the 
British manufacturer had much to do with the 
deficiencies of the consular service. The desire of 
each firm to forge its own way in foreign markets 
cannot be condemned, because in the past this has 
been the best way to expand our overseas trade. 
The appointment of agencies and the establishment 
of sources of information for separate companies, 
even to the extent of employing subjects of the 
respective countries, may be commendable; but 
few firms have the necessary volume of trade to 
justify, in more than one or two countries, the 
expenditure thus involved. We are now, however, 
committed to a national trade policy, and it will be 
well if there can be more cohesion between the 
allied commercial houses for propaganda work in 
foreign countries. Germany, through its banks, 
has attained a large degree of success in this respect, 
and it may be that Lord Faringdon’s Trade 
Corporation, which is to be in a measure analogous 
to the German banking institutions, will work along 
such lines. But apart from this, there is the fact 
that the Government have taken upon themselves, 
and rightly so, fuller responsibilities in connection 
with the organisation of trade. Trade and finance 
are no longer outside the sphere of diplomatic work, 
but must become an essential subject of study by 
our diplomatists. International relations will de- 
pend more in the future than in the past upon 
commercial relations, and our foreign policy will be 
affected, to an ever-increasing extent, by industrial 
circumstances. The instructions issued to our 
diplomatists must place trade and finance in 4 
different relation to general policy than was the 
case in the past, and their action in regard to such 
matters will take on a new character. 

It was therefore felt to be impossible to. divorce 
the commercial service from the foreign service, 
because all our agents in foreign countries must act 
through the ambassador or accredited representative 
of the Government in the respective countries. At 
the same time the Board of Trade must be associated 
with this work, not only in respect of the collection 
of information in the Dominions, but in the dis- 
semination of all intelligence. The duality of 
control, which hitherto has been a great handicap 
to the efficiency of the work of the consular service, 
has been overcome in a way which promises a large 
degree of success. The Government have decided 
upon a compromise which introduces a new element 
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department is to be created, presided over by a 
new Parliamentary Secretary, and in order to ensure 
the required co-operation of both Foreign Office 
and Board of Trade he will occupy the position of 
an additional Parliamentary Secretary at the Board 
of Trade, and also an additional Parliamentary 
Under-Secretary for Foreign Affairs. In the 
Memorandum of the Board of Trade and the Foreign 
Office his duties are more or less clearly defined. 
He is to be responsible to the President of the 
Board of Trade for all matters within the competence 
of that department, and to the Secretary of State 
for Foreign Affairs for all matters concerning the 
Foreign Office, which latter means ‘‘ all questions 
concerning the direction and organisation of the 
commercial attaché and consular services and 
the commercial work of these services, and of the 
diplomatic service, so far as these matters are not 
dealt with by the consular or other departments of 
the Foreign Office, and also matters concerning the 
personnel of the Foreign Office and of the above 
services who may be temporarily attached to the 
department, and any matters arising out of the 
work of the department involving questions of 
foreign policy. All instructions to commercial 
attachés or other diplomatic or consular officers will 
be issued in the name of the Secretary of State for 
Foreign Affairs. On all other matters the responsi- 
bility will lie with the Board of Trade.” Thus 
all the work connected with commercial intelligence 
at the Board of Trade and the Foreign Office will 
pass to this new department, which will take over 
such of the staff and records of the War Trade 
Intelligence and Statistical Departments as may 
be available and required. The official head of 
the department is to be appointed jointly by the 
President of the Board of Trade and the Secretary 
of State for Foreign Affairs, and will work under 
the new Parliamentary Secretary. The other 
appointments, however, notably the trade com- 
missioners within the Empire, will, as at present, 
be made by the Board of Trade, and those of the 
commercial attachés and consular services by the 
Foreign Office, but all officials will work under the 
direction and stimulus of the new department. 

The success of the new organisation of commercial 
intelligence will largely depend upon the suitability 
of the appointments made, principally upon the Par- 
liamentary Secretary and the official head, the trade 
commissioners within the Empire and the commercial 
attachés in foreign countries. There is promised a 
close interchange of staff between the department 
and both the Foreign Office and the Board of Trade, 
and also facilities for training the diplomats and 
consuls within the department itself. It is pro- 
posed also to appoint men of outside business 
experience for some of the positions. The officers 
should be encouraged to study in this country the 
industrial possibilities, and we are glad to note 
that an advisory committee of business men is to 
be appointed to assist the new department, and 
from this a sub-committee is to be chosen to meet 
at frequent intervals, in order to advise the depart- 
ment on its current work. It is important that 
this advisory committee should not, like so many 
such organisations, be merely a collection of business 
men to ratify decisions come to, but that they should 
take the initiative in all affairs and adopt a watchful 
and critical attitude. By this we do not mean that 
destructive criticism which is so discouraging ; 
it should be helpful and firm, especially guarding 
against the tendency towards bureaucracy and the 
maintenance of antiquated traditions which besets 
all Governments. 

As to the scope of the intelligence to be sought 
after, the Foreign Office Committee, which reported 
a year ago, and whose report has been under con- 
sideration, have laid down very concisely, and yet 
completely, the objects and functions of a Govern- 
ment organisation to promote and assist trade in 
foreign countries. It is worth reproducing these, 
as the new organisation now to be established 
Will probably work on those lines. These functions 
are the collection, co-ordination and presentation 
of all information relating to the trade, industries 
and shipping of those countries in such a way as to 
enable the Government to form a correct apprecia- 
ti on of the general commercial relations between the 
a Empire and the several foreign countries 
rom the point of view of British commercial 





interests. Further, advice is to be afforded to the 
Government on questions arising in connection 
with the negotiation of commercial treaties and 
tariffs, based on a comprehensive knowledge of the 
commercial geography, history, legislation and 
actual conditions of the foreign countries concerned. 
The Government is also to be enabled to furnish to 
British traders reliable information as to local laws, 
rules, regulations and trade customs; existing or 
potential markets for British exports ; the supplies 
needed by or useful to British industries which 
are or may be produced in the countries concerned ; 
openings for British capital in developing the 
natural resources and general commercial prosperity 
of such countries ; and suitable openings for British 
firms in foreign countries. Itis further to be the duty 
of the department to facilitate the efforts of British 
traders to get into touch with the mercantile and 
industrial community in foreign countries as well 
as with the national or local authorities where 
necessary ; to enable the Government to promote, 
and if necessary to assist in negotiating through its 
agents abroad, commercial or industrial concessions 
to British subjects, where such concessions are of 
sufficient importance as to call for Government 
intervention; to afford, within the limits of 
diplomatic or consular action, assistance in com- 
posing or smoothing over any difficulties that may 
arise between British subjects in the exercise of 
their trade or legitimate commercial activity 
and foreign Governments or local authorities. Of 
course it is not intended that those carrying out 
the work of the department in foreign countries 
should be commercial travellers, however highly 
accredited. Nor must they be expected to promote 
any trader’s individual affairs or to assume responsi- 
bility for private commercial transactions, or collect 
debts, or interfere in trade disputes or in private 
legislation on behalf of British claimants. No 
doubt there will be exceptions to this rule where 
great national principles are involved. 





NOTES. 

Low-TEMPERATURE CARBONISATION OF WASTE 

CoaL. 

In a paper published in a recent issue of the 
Journal of the Society of Chemical Industry Mr. 
T. F. Winmill, research chemist to the Staveley 
Coal and Iron Company, describes some experiments 
made to ascertain the possibilities of treating waste 
coal on a commercial basis for the recovery of 
by-products. He observes that in some parts of 
England seams of inferior coal are often found 
accompanying the main seams. All these have 
a very high ash content, amounting in some cases 
to 80 per cent., with a minimum of 10 per cent. 
in the case of the best “‘ bastard cannels.” Large 
quantities of these wastes have often to be raised 
with the main seam coal, and, being unsaleable, 
there is an additional expense incurred in disposing 
ofthem. Bastard cannell ordinarily contains 20 per 
cent. to 30 per cent. of ash, the accompanying 
carbonaceous matter having the following compo- 
sition: carbon, 78 per cent. to 81 per cent. ; 
hydrogen, 5.7 per cent. to 6 per cent.; nitrogen, 
1.2 per cent. to 1.5 per cent. ; sulphur, 1.5 per cent. 
to 5.0 per cent. ; and oxygen, 10 per cent. to 10.5 
percent. One hundred tons of the coal therefore 
contain from 70 tons to 80 tons of what, could it 
be utilised, would be an excellent fuel. It was 
accordingly determined to try whether it would 
pay to treat this ‘‘ bastard cannel ”’ for its residuals, 
using a low-temperature carbonisation process. The 
results were disappointing. A ton of the coal 
yielded about 30 gallons of tar of a type which 
proved very difficult to separate from water. The 
net yield of by-products from this tar per ton of coal 
carbonised amounted to 100 Ib. of pitch, 50 Ib. of 
semi-solid wax, 4 gallons of soda-soluble oil, 14 
gallon of phenolic ethers, and 6.5 gallons of hydro- 
carbon oils. These hydrocarbon oils are apparently 
only suitable for use as fuel, having neither sufficient 
viscosity nor body to serve as lubricants. The 
sulphate of ammonia extracted amounted to 25 Ib. 
per ton, which could be increased to 35 lb. or 
40 lb. A good quality of gas was obtained, having 
a composition very similar to that of ordinary 
coal gas. The yield was about 6,000 cub. ft. per 


|ton of coal] treated, and of this some 3,000 cub, ft, 


to 4,000 cub. ft. would be required for working the 
distilling plant. The coke produced contained too 
much ash to have any commercial value. The net 
result of the experiment points to the conclusion 
that it will not pay to work these inferior coals for 
their by-products. 


Tue DiwutTion or Labour. 


We wish to draw attention to a regulation on 
which complaint has been common for some time, 
by which some dilution what might be of the 
highest value is practically inhibited. We have 
repeatedly drawn attention to the gross unfair- 
ness with which many men are being treated who, 
by reason of their possessing genuine all-round 
skill applicable to individual jobs of high accuracy, 
are paid on day-work. These men rarely or never 
earn what is now being earned readily by piece 
workers of far less experience and skill. If 
they had not constituted a tiny minority of the 
aggregate of workers, their genuine grievance would 
have been heard effectively long before this. We 
have not ceased and we shall not cease to press the 
case of these men, mechanically the most expert 
and the most deserving, until it has in fact received 
the justice that it deserves. We shall therefore 
not be suspected of indifference to the claims of 
really skilled men when we draw attention toa 
regulation, ostensibly made in their interest, by 
which the services of women are constantly being 
stopped from being used in work such as tool- 
setting and even individual tool-making. It was 
decided, quite rightly and justly, that the pay of 
women should be so arranged that, for an equal 
quantity of work, it was equal to that of men; 
and this decision is so expressed in the regulations 
for piece-work. But for day work the basis of pay- 
ment is different. There a woman doing work that 
formerly was done by a fully-skilled man has to be 
paid the same day-work money ; and if the woman 
undertakes only part of what the fully-skilled man 
has been in the habit of doing, she is paid on a slid- 
ing scale, which reaches the full pay of the skilled 
man in three months from her start. In other 
words, she is required to be paid for the skill she 
has acquired in three months (plus whatever few 
extra weeks or months have brought her up to the 
point at which she began to take over a part of the 
skilled man’s work) as much as the skilled man is 
paid for the experience of ten years or a lifetime. 
Plainly, on general all-round tool-room work, and 
whatever is analogous to it, women at this dis- 
advantage will often, if not always, be considerably 
slower than men; perhaps oftener still employers 
will fear that they may be, and not without reason- 
able ground. The regulation is thus a demand that 
the employer, if he incurs the trouble and expense 
of training women for this class of work (than 
which none is wanted more urgently if men are to 
be released for other mechanical work or the army), 
is to pay them at a considerably higher rate for the 
work done than men are paid. Such a stipulation 
could only have the effect of discouraging employers 
from putting women on to such work ; and according 
to all accounts from the shops, that is the effect 
which it is having. 


Trranium, Zrrconrum, Boron. 

Text-books tell us very little about the properties 
of the metals of the rare earths, because very few 
of them have been obtained in anything like the 
pure state. That very fact indicates that these 
elements—like fluorine, which for many years baffled 
all attempts at isolation—must be very highly 
reactive. Yet the title of a paper on the “ Prepara- 
tion of Highly Reactive Metals and Metalloids” 
may hardly suggest to the reader that the paper 
concerns such substances, and zirconium, titanium 
and boron in particular. In the Zeitschrift 
fiir Anorganische Chemische, pages 123 to 131, 
May 25, 1917, Emil Podszus describes the extra- 
ordinary difficulties which he experienced in the 
isolation of these elements, and especially of boron ; 
unfortunately he says very little about the pro- 
perties of his products so far, probably because 
he is not satisfied with their purity. Knowing 
from his studies of refractory materials that fine 
subdivision is most helpful in assisting reactions, 





he devised a steel bomb to serve both as grinding 
mill and as reaction vessel, The bomb is closed 
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by the aid of a strong screw, and fused lead is 
used to seal the joints. The bomb is charged with 
the materials, titanium chloride or potassium- 
zirconium fluoride, together with pieces of metallic 
sodium, in an atmosphere of carbon dioxide or 
hydrogen, and several hard steel balls, 2 cm. in 
diameter, are added. The bomb is then sealed and 
revolved for 40 hours at a temperature of 200 
deg. C.; the temperature is afterwards raised to 
start the reaction, which is soon completed; the 
cover of the bomb is then cooled and the lead 
removed. In this way a titanium powder was 
obtained which ignited spontaneously and melted 
to a silvery, slightly yellowish metal of 99.7 per 
cent. The zirconium was of a purity of 99.3 per 
cent. Boron could not be reduced by sodium 
from various salts to more than a black powder, and 
it attacked the gases of the atmosphere in the 
bomb, hydrogen, nitrogen, carbon monoxide or 
carbon dioxide. But electric reduction of boron 
chloride with pure iron wire proved successful. 
The paper explains the preparation of the pure 
chloride BCl, from the oxide B,O,—the acid has 
the formula B(OH),—which, heated in an atmo- 
sphere of nitrogen or ammonia, is converted into the 
refractory nitride BN. This nitride and, further, 
boron carbide served as material for the frame of the 
iron wire and for the heater tube of the electric 
furnace, consisting of an iron cup and an iron tube, 
in which the boron chloride was finally reduced. 
The furnace was first filled with hydrogen, which 
was then expelled by BCl,. The reaction began 
at 800 deg. C., but the temperature was raised to 
1,700 deg., lest iron boride be formed. The finally- 
resulting boron disappeared completely when heated 
in hydrogen ; heated in the blowpipe it was burned 
to the pure white nitride BN and some oxide. 
Boron wire, heated to incandescence, did not melt, 
except when impure with iron; there was no 


appearance of fusion even when an arc formed 
between two pieces of wire. But the wire was 
brittle and very slight impurities quite changed the 
properties of the boron. 


VeLocity oF CooLING AND TRANSFORMATION 
TEMPERATURE OF STEEL. 

It has been known since Osmond’s experiments 
that the transformation temperature of a steel is 
lowered when the steel is rapidly cooled. But the 
amount of lowering corresponding to a certain rate 
of cooli g was not understood. Two communica- 
tions presented this summer to the Paris Académie 
(Comptes Rendus, vol. 164, pages 885 to 888, and 
vol. 165, pages 59 to 62) by A. Portevin and Garvin, 
and by P. Chevenard, give some information on 
this problem. As it is difficult to harden identical 
specimens under different conditions, Portevin and 
Garvin experimented with similar specimens, 
cylinders ranging in diameters from 8 mm. up to 
20 mm., and of three times that height, under the 
same conditions, although they were aware that the 
relative rates of cooling of the. outside and the 
inside of specimens of different sizes depend upon 
the dimensions of the specimens. The criterion they 
relied upon, as in similar experiments of 1914, 
was the increase in the electric resistance produced 
by quenching a steel. They found that the trans- 
formation temperature, which is well marked at 
high temperature, is abruptly lowered and not 
progressively lowered by rapid cooling, and becomes 
at low temperatures so indistinct and slow that it 
can only be observed by comparison with a material 
having no transformation point, nickel steel of 
30 per cent. Ni. That this transformation at low 
temperature is very slow is in accordance with the 
recent observation, by Brush and Hadfield, of a 
spontaneous generation cf ‘heat, continuing for 
weeks, in recently-hardened tool steels. Trans- 
formation at high temperature yields troostite, at 
low temperature martensite, according to Portevin. 
When troostite and martensite exist together 
the curve shows an irregularity both at high 
and at low temperatures; in other words, the 
transformation is split (dédoublée). The critical 
value of the rate of cooling depends upon the 
composition of the steel, but does not vary in 


analogy to the carbon content; nickel, chromium | also 


and tungsten steels, in fact, show the lowering 
and splitting of the transformation temperature 
more distinctly than carbon steels. Chevenard in 





his experiments makes use of a novel method. _ The 
rate of cooling of a steel wire, heated by the electric 
current, depends upon the nature of the gas. Ina 
hydrogen atmosphere Chevenard finds cooling 
leads in general to hardening, in nitrogen to anneal- 
ing; by mixing the two gases, intermediate cooling 
and hardening effects can be obtained. He stretches 
two wires, one of the steel in question, the other a 
standard wire of “ baros” alloy, both 0.23 mm. 
in diameter, vertically in such an atmosphere and 
observes the differential dilatation curve with his 
recording dilatometer. The wires are blackened and 
their temperatures are estimated by the aid of opti- 
cal pyrometers. When the initial temperature 6 of 
the heated wire is gradually raised, the transforma- 
tion point Ar, which first lies between 600 deg. and 
650 deg. C., is progressively lowered; above a 
certain temperature 6, the transformation is split, 
i.e., takes place in two stages, one at high tempera- 
ture and one between 200 deg. and 300 deg. ; when 
a certain initial temperature 6, is exceeded the 
transformation occurs only at the lower temperature. 
With increasing rates of cooling both 6, and 6, 
attain lower temperatures ; at the highest rates 6, 
coincides with Ac. How the extreme rates of 
cooling, 450 deg., 700 deg., 1,200 deg. per second, 
in atmospheres respectively of nitrogen, 4 nitrogen 
+ $hydrogen and hydrogen, are produced and mea- 
sured with sufficient accuracy is not explained ; that 
the cooling would be rapid in thin wires is obvious. 
Chevenard considers that pearlite of minimum 
hardness is formed at high temperature, and 
martensite of maximum hardness at high tempera- 
ture. When the transformation was split he 
found it impossible to obtain uniform half-hardening 
in his wires; the microscopical analysis showed 
the simultaneous occurrence of troostite (of the 
constitution of pearlite) and martensite in such 
cases. In general, Chevenard agrees with Portevin 
as to the mechanism of hardening. / 








SHIPBUILDING IN DenMarK.—The Elsinore Iron 
Shipbuilding and Machinery Company, Elsinore, has 
for the past financial year earned the very substantial 
net profit of 2,490,000 kronen. Ordinary writings-off 
amount to 340,000 kronen, for extraordinary taxes a 
sum of 500,000 kronen is set apart, and the shareholders 
obtain a dividend of 25 per cent. The remuneration 
to the board having been provided for and 850,000 
kronen added to the reserve fund, a sum of 12,630 kronen 
is carried forward. For comparison’s sake we add that 
last year’s surplus was 1,257,000 kronen, the share- 
holders obtaining a dividend of 30 per cent., 110,000 
kronen having been set apart for taxation and 50,000 
kronen added to the reserve fund. 

PerRsonat.—On account of the lack of ocean trans- 
portation facilities at the present time the Dominion 
Bridge Company, Limited, of Montreal, Canada, has 
decided to close temporarily its office in London, Until 
it is reopened the interests of the company will be 
looked after by the Export Association of Canada, 
Limited, 62, Charing Cross, 8.W., to whom inquiries 
should be addressed.—Mr. R. J. Richardson, Commercial- 
street, Birmingham, has removed from Baskerville-place, 
Broad-street, to new works, Commercial-street, Bir- 
mingham.—Messrs. Sir W. G. Armstrong, Whitworth and 
Co., Limited, inform us that on and after to-day the 
temporary address of their engine works department is 
Albert Chambers, 13, Bath-street, Glasgow. Tho address 
of the London office of the department remains 10, Great 
George-street, Westminster, S.W. 1. 


UnstaBLe Zinc Ort Parnt.—A peculiar case of an oil 
paint dripping from the vault of a railway station came 
recently before the Canton Laboratory of St. Gallen, 
Switzerland. The new hall of the railway station had 
been painted with a compound known as “ watoclin,”’ 
which is a mixture of aluminium silicate, iron oxide, 
manganese dioxide, zine white and lithopone, prepared 
with a linseed oil varnish. This varnish was normal 
and dried well. The paint gave no trouble for half a 
year; then it began to drip down from the highest parts 
of the hall, which became bare, whilst the side columns 
kept their paint. Dr. W. Stadlen found that the paint 
had in some way been converted into something which 
was acid and soluble in water, and contained zinc and 
sulphates. It was first thought that some distillation 
product of the engine coal might have attacked the 
paint ; but that seemed hardly to be the case, though 
some of the reactions of the residue insoluble in benzine 
were not normal. It looked more as if the smoke, 
sulphurous gases and steam, accumulating in the highest 
portions of the hall, had attacked the paint. As he 
could only find one instance of misbehaviour of a zinc 
white paint, Dr. Stadlen makes an appeal to his colleagues 
in the Chemiker Zeitung of August 1, 1917. This case is 

iar. A toxicological analysis was being made 
in a laboratory, and dissolved zinc paint had. dripped 
into the solution under examination ; this little accident 
not having been noticed, the investigators were for some 
time baffled by a mysterious zinc-poisoning case. 
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Annual Reports of the Society of Chemical Industry on 
the Progress of Applied Chemistry. Vol. I, 1916. Lon. 
don: Published by the Society, Broadway Chambers, 
Westminster. [Price 5s. 6d., post free, bound.] 

Srxce 1904 the Chemical Society of London has 
been publishing Annual Reports on the Progress 
of Chemistry. Those much-valued reports are 
confined to the scientific side of chemistry. Some 
time ago the publication committee of the Society 
of Chemical Industry, mainly on the instigation of 
Mr. E. V. Evans, one of its members, decided to 
issue similar Annual Reports on the Progress of 
Applied Chemistry. The war delayed the publica- 
tion of the first report, and the volume before us 
had to be brought out without the projected sections 
on fibres, dyeing, sugar, metallurgy and electro- 
chemistry, the compilers of which had been unable 
to complete their manuscripts in time. Sections 
on agricultural chemistry and analytical chemistry, 
and on food, have not been included, the preface 
states, since those subjects are dealt with in the 
series of the Chemical Society. As regards the 
chemistry of foods this statement requires, we think, 
a slight qualification ; the reports of the Chemical 
Society only contain a general section on physio- 
logical chemistry. On the other hand, a section 
on explosives was excluded as undesirable at the 
present time. This review of progress in the 
remaining vast domain of applied chemistry makes 
a very promising beginning. We need not wish 
success to the new venture ; for its signal success 
is assured. The admirable abstracts which the 
society offers in the two issues of its Journal, 
published every month, no doubt facilitated the 
task of the compilers of this report, a few of whom 
are also abstractors. The war, on the other hand, 
put many obstacles in their way. Nominally for the 
year 1916, the reports very appropriately go back 
sufficiently in some instances to elucidate the 
developments of processes and researches. It will 
be easy for us to show that these reports will be 
very useful also to the engineer, though our remarks 
will necessarily be somewhat sketchy. Such 
reports cannot do much more than indicate the 
lines of progress and tell the reader where to look 
for further information. 

Readers will find a good deal of interest in the 
first section on Fuels and Heating, by Mr. J. W. 
Cobb, professor of fuel and gas industries at Leeds 
University. There are brief references to researches 
on the constitution of coal, on which Mr. Evans has 
more to say in the second section—we reviewed this 
problem recently. The absorption of oxygen and 
the spontaneous combustion of coal, and the part 
played by pyrites in these phenomena, have been 
studied by T. F. Winmill, at Doncaster. Coals like 
anthracite and Welsh steam coal, which have a 
small affinity for oxygen, both at 30 deg. and at 
60 deg. C., he finds, are not likely to fire spon- 
taneously ; when the affinity for oxygen is small, 
but increases with rising temperature, the presence 
of pyrites induces liability to spontaneous com- 
bustion, which always exists when the rate of 
oxidation is considerable. Investigating the in- 
fluence of the grate atmosphere on the softening 
temperature of coal ashes, A. C. Fieldner has brought 
out an important point for gas producers and furnace 
practice generally: atmospheres of air or rich in 
carbon monoxide, which reduces iron oxide to metal, 
give the highest temperatures, whilst mixtures of 
hydrogen and steam depress the temperature. The 
latter was understood ; for the complications which 
the coal ashes cause in producers are mostly met 
by the free use of steam. Wiirth and Company, 
on the contrary, work for high temperature, exclud- 
ing steam, and run the ashes of their small coal 
off as a liquid slag and as high-silicon iron ; they 
have recently extended their plant. The Power Gas 
Corporation and others have improved gas pro- 
ducers by revolving central pokers ; water-jacketed 
producers are being built to facilitate the recovery 
of ammonia. Bergius, to whose researches on 
coal and on high-temperature reactions of water (not 
steam) we have drawn attention, heats coal with 
hydrogen to 350 deg. C. at 100 atmospheres in order 
to gain liquid hydrocarbons andammonia. The utili- 
sztion of naphthalene, which Bruhn recommends 
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for direct combustion in engines, as a source 
of liquid fuels, has been studied by Sabatier and 
Mailhe, and by F. Fischer; the former pass the 
vapours, together with hydrogen, over catalysts, the 
latter heats them with aluminium chloride. E. Howl 
and F. Perry, H.¥. Smith, and others purify power gas 
of dust and tar fog by electric high-tension discharges. 
The City of Birmingham has been experimenting on 
‘ carbonising mild steel in coal gas, and the application 
of town gas for melting copper and brass is gaining 
ground. The Simon-Carvés Coke Oven Company 
filters the finest coal particles, which have settled 
in the washing vessels, through the coarser coal, 
to utilise them directly in the oven. Reference is 
also made to German attempts at economising boiler 
fuel by the use of equal mixtures of coal and coke, 
and by other means, but Miinzinger’s articles on the 
operation of boilers for intensive service are not 
yet noticed. Professor Cobb is also author of the 
section on Mineral Oils; it deals chiefly with 
cracking in America, and mentions also Snelling’s 
experiments on producing a crude petroleum by 
distilling vaseline, sod wax, gas oil, and similar 
materials low in hydrogen content. 

Mr. E. V. Evans, chief chemist of the South 
Metropolitan Gas Company, London, contributes 
the section on Gas, Destructive Distillation of Coal 
and Tar Products. What he says on the relative 
merits of the vertical and of the horizontal retort, 
on low-temperature distillation, as to which he 
urgently advocates further research, and on the 
by-product recovery, will be read with interest. 
The distribution of the nitrogen in the coal between 
coke, tar, ammonia and cyanide has been studied by 
Simmersbach, he points out. Pipe lines for coke- 
oven gas are spreading in the north of England. The 
coke-oven gas from the Newport Iron Works, sup- 
plied for lighting in Middlesbrough, has an average 
calorific value of 600 British thermal units, but 
variations occur when gas from a newly charged 
oven is distributed. To maintain the quality a 
separate main is provided for the rich gas, whilst 
the poor gas given off later is employed for heating 
the ovens. As regards the electrical separation 
of tar by the high-tension discharge, Mr. Evans 
mentions two further proposals of A. H. White and 
of F. W. Steere ; in this respect—and in some others 
—there is slight overlapping with Mr. Cobb’s section, 
which may be pointed out because the subject- 
matter index, very good on the whole, does not 
contain any entry like electric purification. 

Stern’s figures of 1915 on the incandescent mantle 
industry show some 3,300 tons of monazite sands 
are consumed yearly to produce 300 tons of thorium 
nitrate and 1,000 tons of ceria; of ceria only 
3 tons are actually wanted for mantles ; 200 more 
tons of ceria are turned into pyrophoric alloys, 
and 300 tons are used for impregnating arc carbons ; 
the ton of monazite sand contains 2.5 mg. of radio- 
active mesothorium, nearly all of which (2 mg.) 
is recoverable. The work of Rubens, Haber, Bertin 
and others has somewhat cleared up the problem of 
the brightness of the mantle. In an enclosed space 
at uniform temperature the mantle radiates no 
more light than other incombustible substances, 
but within the flame the mantle becomes hotter 
and approaches the flame temperature more nearly 
because the material is transparent in the infra-red 
region; owing to this transparency the mantle 
cannot give off as heat-wave energy the flame 
energy imparted to it; the incandescent mantle, 
therefore, functions as a heat-light engine. A 
cerite mantle acquires in a Bunsen burner a tempera- 
ture of 1,350 deg. C. only, whilst thorite and Auer 
(Welsbach) mantles attained temperatures of 1,900 
deg. and 1,800 deg. C. 

The excellent section on Colouring Matters and 
Dyes is in the hands of Dr. G. T. Morgan, F.R.S., 
Professor Meldola’s successor at Finsbury College. 
We will only emphasise with him that the synthetic 
dye question is in reality part of the much larger 
problem of the conservation of fuel resources, and 
that the production of dyes is intimately connected 
with the manufacture of high explosives and with 
many other industrial branches. 

Dr. H. A. Auden, chief chemist of the Gaskell- 
Deacon Works of the United Alkali Company, 

‘ontributes the section on Acids, Alkalis and Salts. 
He may almost have despaired of doing his vast 


subject justice in anything like the space he could 
claim. He might, however, have given the autho- 
rity for his relative power-consumption estimates 
for the various processes for the electric fixation 
of nitrogen, and might have made it clear that 
Schiiphaus* described an actual nitric acid plant, 
not a project. 

Mr. J. A. Audley, B.Sc., of Hanley, reporting on 
Glass and Ceramics and, further, on Building 
Materials, should have stated in the title that the 
chief building materials he discusses are refractory 
materials and cements. That the war, the great 
destroyer, will also be remembered as the creator 
of substitutes, strikes the reader throughout these 
reports. In glass-making, alkali nitrates are being 
replaced by other alkali salts (L. Springer), and 
antimony oxide is used for decolorising. The 
war has indirectly also established for the first 
time that silica may crystallise from devitrified 
glass as tridymite. When the glass works of 
Baccarat were occupied by the Germans, the 
furnaces containing molten crystal glass, originally 
at 1,350 deg. C., remained for three weeks at 
800 deg. C. and then cooled down ; in the quinquet- 
glass pots lamellar crystals of tridymite were found 
afterwards, showing that tridymite is stable at 
800 deg. and cristobalite probably a metastable 
variety of silica. Reference is also made to satis- 
factory progress in the researches of J. W. Mellor 
and B. Moore on the manufacture of hard porcelain, 
which was known as an English product more than 
a century ago. No mention is made, however, of 
the testing of refractory materials by the National 
Physical Laboratory. We notice that, according 
to Troxell, plaster of Paris is not strengthened, but 
weakened, by being mixed with adhesives like 


dextrin, glue and water-glass, whilst shellac does | 74 


strengthen it. 

The section on Oils and Fats, by Mr. G. H. 
Warburton, refers to new edible oils, but does not 
speak of any novelty in lubricants. 

Dr. S. S. Morrell, of Messrs. Mander Brothers, 
Wolverhampton, reports on Paints, Pigments, 
Varnishes and Resins, and discusses, among other 
things, the best paint vehicles for preventing 
corrosion, spar varnishes and varnishes made with 
thickened linseed oil or with open-kettle oil. 

Dr. H. P. Stevens gives some instructive statistics 
in his section on India Rubber. The total rubber 
productions for 1914 and 1915 were: India and 
Ceylon, 14,800 and 20,600 tons ; Malaya, Sumatra, 
Java, &c., 49,700 tons and 72,800 tons; Brazil, 
Bolivia, Peru, 37,000 tons and 37,500 tons; other 
sources (Africa), 15,000 tons in 1915. Of the total 
of 146,000 tons in 1915 two-thirds consisted of 
plantation rubber from the East, and of this 83 per 
cent. was produced in British colonies and 90 per 
cent. by British-owned companies. The actual 
production of plantation rubber is really still 
larger, as this rubber is mostly marketed clean and 
dry, whilst fine hard Para loses 20 per cent. and 
more on washing and drying. As regards the 
highly controversial question of the quality and 
uniformity of plantation rubber, Dr. Stevens ad- 
vises us to suspend judgment. The synthetic rubber 
problem has not grown any simpler with develop- 
ment. Reviewing progress in Leather and Glue, 
Mr. Joseph T. Ward, director of Messrs. Turner 
Brothers, Nottingham, regrets the legacy of secrecy 


‘from times not so far distant, when every master 


tanner, and almost every man in the yard, had 
his little budget of trade secrets. On the other 
hand he welcomes the perfection of methods of 
control and the great change of the last’ few years 
in the attitude of manufacturers towards machinery. 
One of the chief advances has been the introduc- 
tion of the pneumatic roller fleshing machine of the 
Turner Tanning Machine Company, Peabody, Mass., 
which is constructed with a flexible hollow-bed 
roller, connected with a pressure tank gauge, an 
automatic relief valve, and a constantly running 
pump; by these means an open flow of air in and 
out of the bed is secured, and the support is con- 
stantly varying, as the width and thickness of the 
hide changes. 

We pass over the able sections on Fermentation 
Industries, by Mr. Arthur R. Ling, and on Fine 
Chemicals, Medicinal Substances and Essential Oils, 











* See EnciIneERING, November 3; 1916, page 440. 





by Dr. F. L. Pyman, director of the Wellcome 
Chemical Research Laboratories. The section on 
Water Purification and Sanitation, by Mr. F. R. 
O’Shaughnessy, F.I.C., looks a little one-sided as 
to activated sludge. One does not expect dis- 
cussion of priority questions in such reports; to 
state that the activated sludge process was intro- 
duced two and a half years ago by Ardern and 
Lockett seems to disregard the earlier American 
researches. But we agree with Mr. O’Shaughnesery 
that the sludge problem is the sewage problem. 
Calcium hypochlorite, we see, is in general favour 
with the belligerent armies for the treatment of the 
drinking water. 

The last section, on Photographic Materials and 
Processes, by Mr. B. V. Storr, of Messrs. Ilford, 
Limited, states that there is not much to report 
in the way of definite progress. It will hardly be 
known generally that there was a considerable 
quantity of German gelatine in use over here, and 
that the British, Swiss and French gelatines have not 
quite the same qualities ; sensitising dyes practically 
came from Héchst alone. There has been much 
activity in colour photography ; a satisfactory non- 
inflammable substitute for celluloid remains to be 
discovered. 

Two good indexes, of names and of subject-matter, 
very essential features of such a compilation, have 
been added to this octavo volume of 335 pages, on 
which the editor, Mr. T. P. Burton, B.Sc., seems 
to have bestowed commendable care. 
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COLONIAL ENGINEERING PROJECTS. 


WE give below a few particulars, taken from The 
Board of Trade Journal, on several Colonial engineering 
projects. Further information concerning these can be 
obtained from the Department of Commercial Intelli- 
gence, 73, Basinghall-street, London, E.C. 2. 


Australia,—With reference to the projected scheme 
for the storage and bulk-handling of grain in Victoria, 
H.M. Trade Commissioner in Melbourne reports, under 
date June 27, that the Victorian State Government 
has decided to abandon the Bill to authorise the installa- 
tion of the bulk-handling scheme as a whole, and to 

roceed with the scheme for the storage of wheat only. 
‘he proposed State expenditure on the construction of 
storage silos in Victoria is estimated at 750,000/. 
Cylindrical silos are to be constructed of cement in a 
number of districts, and these silos are to be erected 
and disposed in such a manner that, at a later period, 
they can be incorporated in a bulk-handling scheme. 
The construction of the storages is to be begun as soon 
as possible, as practically the whole of last season’s 
crops is still in the country and provision has to be 
made for the storage of the 1917-18 crop. The storages 
are to be fitted with the necessary machinery to turn 
the wheat so as to keep it in good condition. It is 
proposed that there shall be about 130 storages in the 
State and that the terminal points shall be at Williams- 
town and Geelong. The silos are to provide for the 
immediate storage of about 10,500,000 bushels, of which 
nearly 6,000,000 bushels will be in the country districts 
and the balance in the terminal silos. It appears from 
an extract from the local press that the erection of wheat 
storages may also be carried out in South Australia and 
New South Wales. The Commissioner understands that 
a strong financial group in Victoria has under con- 
sideration a project for the erection of silos for storage 
in the wheat-growing States of Australia. The carrying 
of this project into effect will, however, depend upon the 
decision of the various State Governments. With 
reference to the call for tenders by the Commonwealth 
Department of the Navy for the supply and delivery 
of pumping station plant and equipment for the Common- 
wealth Naval Dockyard, Cockatoo Island, Sydney, 
N.S.W., it is notified that H.M. Trade Commissioner in 
Australia has forwarded a copy of the specification, 
plans and tender form in connection therewith. H.M. 
‘Trade Commissioner has also forwarded a copy of the 
specification and tender form in connection with a call 
for tenders by the Commonwealth Department of the 
Navy for the supply and delivery of auxiliary machinery, 
consisting of electrically and steam-driven air pumps, 
and circulating, centrifugal and feed pumps for the 
Flinders Naval Base, Victoria. 





MINistTRY OF MUNITIONS APPOINTMENTS.—The follow - 
ing appointments have been approved by the Minister 
of Munitions of War :—Colonel W. C. Wright, to be 
Controller of Iron and Steel Production in the place of 
Sir John Hunter, K.B.E., appointed member of Council ; 
Major A. Corbett, to be Controller of Explosives Supply 
in place of Sir Keith Price, appointed Member of Council ; 
Major J. H. M. Greenly, to be Assistant Controller of 
Administration in the eiptetion Department in place 
of Sir H. Ross Skinner; Sir Leonard W. Llewelyn, 
K.B.E., the Deputy Director-General of Materials 
Supply, will in future be known as Controller of Non- 
ferrous Materials Supply. 


ANGLO-NORWEGIAN Nicket Works IN CANaDAa.— 
Jointly with the Christianssand Nickel Refining Com- 
pany, Norway, the British-American Nickel Corporation 
was started some time ago in Canada, and in connec- 
tion with the extension which has been decided upon 
3,000,000 dols. of new shares are being offered in Norway. 
The production is going to be raised from 5,000 tons 
to 10,000 tons a year, and the British Government is 
understood to have contracted for 6,000 tons of nickel 
annually for 10 years, and also to be financially interested 
in the undertaking. 


Croupe Benzo, CrupE NAPHTHA AND Licut Ors.— 
The Minister of Munitions has ordered as follows :—(1) 
No person shall, as from. October 1, 1917, until further 
notice, supply to any person or take or accept or attempt 
to obtain delivery of any crude benzol, crude naphtha 
or light oils containing recoverable quantities of benzol 
or toluol, except under and in accordance with the terms 
and conditions of a licence issued by or under the 
authority of the Minister of Munitions, or under and in 
accordance with the terms and conditions of a contract 
in writing for the delivery of such articles existing at the 
date of this Order. (2) All persons engaged in producing, 
treating, distributing, storing, selling or dealing in crudg 
benzol, crude naphtha or lig t oils, or in any manu- 
facture, trade or business in which the same or any of 
them are used, shall make al! such returns with regard 
to their businesses as may from time to time be required 
by or under the authority of the Minister of Munitions. 
(3) For all purposes of this Order the following expressions 
shall have the following meanings: ‘Crude benzol ” 
and “crude naphtha” shall mean crude benzol and 
crude naphtha obtained by distillation of coal tar or 
extracted from coal gas, including benzolised wash-oil 
before separation of the crude benzol. “ Light oils” 
shall mean light oils obtained by the distillation of coal 
tar. All applications in reference to this Order, including 
applications for licences, should be addressed to the 
Director of Raw Materials Supply, Ministry of Munitions, 
Department of Explosives Supply, Storey’s Gate, 
Westminster, 8.W. 1, 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially Compiled from Official Reports of London Metal’and Scotch Pig-Iron Warrant Markets.) 
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JUNE. 
Nots.—In the diagram above the figures plotted for tin and copper are the official closing cash 


quotations of the London Metal Exchange, as far as they have been reported, for “fine foreign 
The prices shown for lead are for ee 
The price of tin-p 


“‘ standard ”’ metal respectively. 


are for American metal. The prices are per ton. 
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” and 
metal, whilst those for spelter 
tes is per box of I.C. cokes free 


on board. at Welsh ports. Each vertical line in the diagram represents a market-day, and the hori- 
zontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, where they 


represent ls. each. 


On July 7, 1916, the Minister of Munitions issued a list of maximum prices and 


regulations governing the dealing in certain metals, &c.; thus the price of hematite pig was fixed at 


6l. 2s. 6d., Scotch at 5l. 14s., and Cleveland at 4l. lls. 6d. per ton. 
111. 10s., and heavy steel rails at 101. 17s. 6d. per ton. These quotations are sti 


Ship-plates were priced at 


in force. (For official 





regulations see page 45, vol. cii.) 


FERRO - CONCRETE SHIPBUILDING. — Ferro - concrete 
shipbuilding seems to have “‘caught on,” and the first 
sea-going ferro-concrete vessel so far built had its official 
trial trip on August 18, from the Moss Yard, Norway. 
It gave, in every respect, perfect satisfaction; the 
mancuvring left nothing to be desired, and the vibration 
from the machinery was not nearly so strong as in vessels 
built of steel or wood.—In Denmark the first ferro-con- 
crete vessel and the first ferro-concrete lighter have been 
launched. ‘The former is 14 m. (46 ft.) long and rather 
more than 4 m. (13 ft.) in breadth. It is built throughout 
of reinforced concrete, the thickness being about 6 cm. 
(2.362 in.) ; the more exposed places are protected by an 
oak covesing ; it is to have a 10-h.p. engine. The lighter 
loads 100 tons, is covered in, and has two large hatches ; 
the dimensions are: length 19.5 _m. (64 ft.); greatest 
breadth, 2.75 m. (9 ft.); and height, 2.75 m. (9 ft.). 
The draught when empty is about 1 m. (3 ft. 3 in.).—The 
first ferro-concrete shipping company has been formed in 
Christiania with a capital of 800,000 kroner. The com- 
pany will deal with North European cargo traffic, using 
ferro-concrete motor vessels, two of which are in course 
of construction at the Moss Yard, and are contracted for 
delivery this year. 


Tue Instirure oF Merats: AvuTUMN MEETING.— 
The annual autumn meeting of the Institute of Metals 
will be held on Wednesday, September 19, in the rooms 
of the Chemical Society, Burlington House, Piccadilly, 





W. 1. At the opening session, between the hours of 
4 p.m. and 6.30 p.m., the following communications 
will be presented :—(1) ‘‘ Experiments on the Fatigue 
of Brasses,” by B. Parker Haigh, D.Sc. (London) ; 
(2) “‘ Hardness and Hardening,” by Professor T. Turner, 
M.Sc., A.R.S.M. (Birmingham); (3) “The Effects of 
Heat at Various Temperatures on the Rate of Softening 
of Cold-rolled Aluminium Sheet,” by Professor H. C. H. 
Carpenter, M.A., Ph.D., A.R.S.M. (London), and L. 
Taverner, A.R.S.M. (London); (4) Note on “‘A Com- 
parison Screen for Brass,”’ by O. W. Ellis, M.Sc. (London). 
At the evening session, from 8 p.m. to 10 p.m., the 
programme will be as follows :—(5) “Further Notes 
ona oars Thermostat,” 7 . L. Haughton, 
M.Sc. (Teddington), and D. Hanson, M.Sc. (Teddington) ; 
(6) “‘ Principles and Methods of a New System of Gas- 
Firing,” by A. C. Tonides (London) ; (7) “‘ Fuel Economy 
Possibilities in Brass-Melting Furnaces,” by L. ©. 
Harvey (London); (8) ‘The Effect of Great Hydro- 
static Pressure on the Physical Properties of Metals, 
by Professor Zay Jeffries, B.Sc. (Cleveland, U.S.A.): 
(9) Note on ‘“‘The Use of Chromie Acid and Hydrogen 
Peroxide as an Etching Agent,” by 8. W. Miller (Roches- 
ter, N.Y., U.S8.A.). In connection with Mr. Ionides 

per a demonstration of a new system of furnace 
| oneal will be given. Invitations to be present at th: 
meeting can be obtained by non-members of the Institute 
of Metals on application being made to Mr. G. Shav 
Scott, M.8c., secretary and editor, 36, Victoria-street , 
8.W. 1. 
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RECENT DEVELOPMENTS IN AIR PUMP 
DESIGN.* 


By Mr. E. Jones. 


In this paper it is proposed to discuss the merits of 


which could be supported by the vacuum plus a marginal | steam mix freely, and the latter is condensed, and the 
head of at least 3 ft. or 4 ft., to allow for pipe friction | cooling water and condensate are extracted from the 


and to cause flow of the water. This very often means 
building, or on as 


it at the required height. 


condenser by means of a pump, which is invariably, 


|that the condenser has to be placed on the top of a as far as the writer’s experience goes, of the centrifugal 
ing specially erected to accommodate type, specially designed to meet the requirements of 
Occasionally cases crop up | drawing water from a space under a very low absolute 


somé of the more recent developments of one of the | where a barometric plant can be installed at the ground pressure and discharging at atmospheric pressure or 
auxiliaries used in most power stations. An air pump | level of the engine-room, but this means that the cooling | against an external head. The air and gases, which are 
is @ very essential part of the condensing plant, without | water is at a level of at least 34 ft. below, and therefore, | not liquefiable under the conditions obtaining in the 


which any of our modern steam-operat 


or, ind 


power stations, | 


if the pumping plant is of the centrifugal t 


r ; , it is condenser, are dealt with by some type of dry air pump. 
, any machines used for the generation of | necessary to have a pump-house considerably nearer | The advantages of this type of plant over the barometric 


power using steam for the working fluid, would be the cooling-water level, which means that the plant is jet plant are that it can be placed immediately below 


practically impossible except for very small units. 


|not compact or self-contained. This is a decided dis-| the turbine, thereby reducing the possibility of air leaks. 


It may be advisable at the outset to run very briefly | advantage. Another point which does not tend to add |The whole equipment is self-contained and compact, 
over the various types of condensing plant at present |favour to the barometric plant when this is placed at | and can be operated and regulated at very short notice 


in use, in order to arrive at the cause of inventors turning a distance above the exhaust branch of the prime mover | by the engine-room attendant. 
























their attention to the design of new types of air pumps. 
_ There are five types of condenser, viz.: (1) evapora- 
tive, (2) ejector, (3) barometric, (4) jet, (5) surface. 

Evaporative condensers are expensive because of the 
large cooling surface required to condense the steam, 
and are only adopted when it is almost impossible to 
obtain water which can be utilised for cooling purposes. 
Steam flows in the inside of the tubes, which are grouped 
together in sections, and all joined up to the header 
pipes or steam mains. Cooling is obtained by air and 
the radiation effects caused by allowing a stream of 
water to continually pass over the tubes. There are a 
great many joints in the apparatus, which tend to make 
this Sor of condenser unsuitable for modern require- 
ments. 

The ejector condenser deals with the steam and air 
without the use of an air pump. The steam to be 
condensed is delivered into the condenser body, which 
is fitted with a specially designed series of nozzles. 
fhe cooling water enters under pressure at the top of 
these nozzles, condensing the steam and entraining the 
air and incondensable gases, the whole passing down 
the discharge pipe. Despite the simplicity of these 
condensers, they do not appear to have found general 
favour. The foregoing types would appear to be still 
in the embryo stage, and open up large fields for further 
investigation. 

_ The barometric condenser is, of course, a jet condenser, 
in which the cycle of operations of the cooling water is 
just the reverse of the cycle used in the low-level jet 
plant—that is to say, the cooling water is pumped into 
the condenser and flows away by gravity ionn the tail 
pipe. It is therefore necessary to place this condenser 
at a height above the level of the water in the outlet 
ump equal at least to the height of the water column 











* Paper read at the Institution of Engineers and Ship- 
builders in Scotland. 
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is the long length of exhaust-steam main, which is not 
only expensive, but often a source of trouble, due to the 
greater number of joints, which have to be kept perfectly 
airtight. It is chiefly for these reasons that the baro- 
metric pope | plant has been superseded by 
the low-level jet plant. 

At the present time the majority of condensing in- 
stallations are either of the fourth or fifth type, cm | the 
choice of @ surface or jet condenser generally depends on 
local conditions and sometimes on the amount of money 
available for the scheme on land. With the low-level 
type of jet plant the cooling water is drawn into the 
condenser, which is under vacuum. The water and 





typical barometric jet plant and low-level multiple 
jet plant of the “‘ Leblanc ”’ type. 

Perhaps the most important type of condensing plant 
is the surface condenser, inasmuch as it is used F scoot 
invariably for marine installations, and in a lesser 
degree for large power units, the reason for this being 
that the condensate is an important item, as it supplies 
a source of excellent boiler feed-water, and also under 
the same external conditions the power required to 
operate surface-condensing plant is generally less than 
fora jet plant. The design of modern surface condensers, 
as far as the condenser itself is concerned, has not changed 
materially for the last thirty years or so, so that there 
is no need to go further into details on this point. The 
cooling water is usually supplied by means of a centri- 
fugal pump, except in cases where a siphonic action can 
be utilised, or ane existing pumping plant is capable 
of taking care of the requirements of the condenser. 
A condensate pump is necessary to deliver the condensate 
from the promt tA to the boiler feed tank, and a dry 
air pump to deal with the air and unliquefiable gases 
which find their way to the condenser, Alternatively, 
an Edwards air pump can be adopted to deal with both 
the condensate and air. If the disposition of the various 
parts of the installation demand it, a hot-well will also 
be required. 

Table I, page 265, shows the relative costs and 
requirements of the last three types of condensers which 
have been considered. The conditions which have 
been assumed are the same for each case, and are as 
follow: Steam quantity, 40,000 Ib. per hour, vacuum 
284 in. (barometer 30 in.) = 95 per cent. of the baro- 
meter, cooling water 60 deg. F., prime mover, high- 
pressure steam turbine. (Note.—For the barometric 

lant 0.25 in. has been added to the vacuum to allow 
or the drop between the turbine exhaust flange and the 
condenser.) It should be noticed here that under the 
present abnormal conditions surface condensers are ip 





ee ee Sy ae 


ES 


IPT 


264 


ENGINEERING. (Sept. 7, 1917. 








& particularly unfortunate position, owing to the cost of | was known as a “wet” air pump, and a good example | the vacuum increases from about 50 per cent. at 34 in. 
the materials used for the tubes and tube plates, which | of this type is the Edwards air pump, one of the most | absolute pressure to 18 per cent. at 1 in. absolute pressure 
is approximately 27} per cent. of the value of the whole | efficient of its class, shown in section in Fig. 5. The | Another system is that in which a dry air pump of the 
equipment. The price of tubes to-day is 19d. per pound, | chief advantages of this type of pump are: (1) low reciprocating type is used to remove the air and un. 
whereas in 1914, ered nor to the commencement of the | power required for driving ; (2) positive action and | condensed gases and a separate pump to remove the 


war, the price was 7 


. per pound, so that the increase in | consequent stability ; (3) ability to cope with excessive condensate. The advantages and isadvantages oi 


the cost of tubes is 240 per cent., and the increase in the | air leakages. While the Edwards pump is still an | this system are the same as for the Edwards air pump, 
cost of plates is approximately the same. Therefore, if | excellent pump for units up to, say, from 3,000 kw. to| but the efficiency is rather better. 
times were normal, surface-condensing equipment would | 4,000 kw., it must be remembered that, with the ever- Previous to the introduction of the steam turbine 


Fig.5. 


Jat Transforming 
Wheel 


condensing plant equipments were furnished with air 
pumps of one or other of the types mentioned above, 
but as soon as the turbine became a commercial pro- 
pee it was necessary to look for a type of pump 

ving features specially adapted to its requirements. 
With turbine installations it is essential to use a high 
vacuum in the condenser, whereas with steam engines 
of the reciprocating type a vacuum of more than 264 in. 
was seldom required. In fact it is questionable whether 
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| using a higher vacuum than 264 in. would not be con- 
| sidered a disadvantage. With the turbine, however, a 
| vacuum less than 27 in. is rarely asked for, and sometimes 
|the specified figure is as high as 29.25 in. with the 
standard barometer reading of 30 in. In considering 
| these figures, due allowance must be made for the 
Mi | altitude of the place. The most economical vacuum 
ioe tt : for a turbine installation depends on a variety of things, 
7 | A ae and each case has to be considered on its merits. 
: | On reference to steam tables it will be seen that an 
| increase in vacuum from 27 in. to, say, 29 in., other 
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appear in a much better light, and although it is not 
— to suggest an accurate figure for surface plant 
with tubes at tid., it is clear that a reduction of from 
5002, to 6007. should be possible in the case given above. 
This would bring the cost ratio of the surface plant, 


when compared with multi-jet plant, from 1.57 to about | 
1.3 


“With the earliest types of surface-condensing equip- 
ment it was usual to use one pump for removing Poth 
the condensate and air from the condenser, This pump | 








conditions, as air leakage, remaining the same, necessitates 
an increase in the capacity of the air pumps from 1.00 
to 3.25, which for a large installation with Edwards or 
reciprocating dry air pumps is @ very serious matter. 
growing size of power units, its disadvantages should be | Hence it is that various types of rotary pumps, which 
kept in view. For large units with Edwards pumps | are specially suitable for dealing with large volumes 0! 


| it is necessary that they should run at a very low speed, | air at low tension, have been designed since the adoption 


and consequently they are very cumbersome and take | of the steam turbine, several of which have proved ver? 
up & large amount of floor space. successful, The — design of these pumps is mu : 

With jet plants the Edwards pump is sometimes | the same, in so far as they use & certain quantity o 
used as a dry air pump. It is necessary, of course, to| what is termed operating water,” for which various 

rovide a small quantity-of water for sealing purposes. | devices have been invented to cause this water to move 
Vetmastele efficiency in this pump varies considerably | in such a manner as to entrain the air from the pea r 
with the degree of vacuum required, and decreases as | and discharge it to the atmosphere. Perhaps one of th¢ 
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TaBLE 1.—Relative Cost and Requirements of Barometric, 
Low-level Jet, and Surface Condensers. 





net 
uired 


enser 


d 


and Auxiliaries. 


| Consisting of— 


roximate 
ght of Apparatus. 


if 


Ap 
We 
Present-Day Costs. 


Horse-Power_ re 
to Drive Con 
Equivalent Ratio. 





| Type of Plant. 


| 
| 








La] 
° 

s 

‘ 
> 

tr 


| Condenser, staging, air 
pump, injection pump, 
| driving motor, switch- 
| gear, air and tail piping, 

main exhaust piping and 

sluice valve, auto-exhaust 
| valve. Complete erection 
| Condenser, water extrac- 
tion and air pumps, driv- 
ing motor, switchgear, 
main sluice valve, adapt- 
ing and expansion pieces, 
auto-exhaust valve. Com- 
| plete erection ; 
| Condenser, rotary air 
| pump, extraction pump 
and circulating pump 
mounted on common bed- 
plate with driving motor 
and switchgear. Necess- 
ary interconnecting pipes, 
main exhaust - steam 
sluice valve, expansion 
piece, adapting piece, 
automatic atmospheric 
valve. Complete erection | 
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best-known rotary dry air pumps is the one invented 
by Professor Maurice Leblanc. It has been used to a 
very large extent all over the world, and its action is 
shown by Fig. 6. This pump is capable of maintaining 
a very high vacuum, and for this reason, coupled with 
the fact that it is very simple in construction and not 
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likely to get out of order, it has been largely used for 
turbine installations. It cannot be claimed for this 
pump—or indeed for any type of rotary air pump— 
that it can successfully deal with an excessive air leakage, 
but consideration will show that this quality is not 
essential in the case of turbine installations where air 
leakage is reduced to a minimum by the adoption of 
steam or water-sealed glands where the shaft passes 
out of the turbine casing. With a surface-condensing 
plant it is only possible for air to be brought into the 
system by the feed water and carried over with the 
steam, or by leaking in at the joints. With jet plants, 
the air brought in with the injection water has to be 
allowed for in addition to the above, and it is for this 
reason that the air pump on a jet plant requires to be 
larger than that for a surface-condensing plant doing the 
same steam duty. 

The power required to drive these pumps is rather 
higher than that required for an Edwards or other good 
type of reciprocating air pump, and consequently a good 
deal of attention has been paid recently to another type 
ot pump which would incorporate the simplicity and 
compactness of the rotary pump and the low-power 
consumption of the Edwards and other reciprocating 
pumps. The general trend of thought seems to have been 
in one direction, and there are now on the market, 
and in commercial use, air pumps operating on the 
ejector principle. Nearly all the leading condenser 
manufacturers now construct air pumps of this 
description. 

The Worthington Pump Company, Limited, London 
and Newark, manufacture a patent hydraulic vacuum 
ae on the ejector principle, as illustrated by Fig. 7, 
which consists of: (1) the injection head, (2) the air- 
Suction chamber, (3) the rotary wheel, (4) the throat 
and tail pipes. The operating water passes between two 
nozzle rings, and the cone of water passes between the 
body of the wheel and the outer sleeve, impinging on the 
inclined surfaces of the vanes, thus imparting a rotary 
motion to the wheel. To operate the pump it is 
necessary to provide a certain amount of sealing water, 


| | minute, 





which is supplied from a tank situated as conveniently 
as possible tothe pump. The sealing water takes up a 
certain amount of heat from the air and water vapours 
withdrawn by the air pump, and a piping arrangement 
is provided for withdrawing a certain amount of this 
water by means of a by-pass connection on the operating 
pump discharge, this by-pass being fitted with a con- 
trolling reflux valve. The quantity of water withdrawn 
in this manner is replaced by make-up water drawn 
from the circulating inlet-piping or an independent 
supply, thus cooling the water used in the cycle of 
operation. This apparatus is doing regular service on 
one of the turbo-alternator groups at the Glasgow 


Corporation Power Station at St. Andrew’s Cross. A 


number of installations have also been supplied to other 
concerns. 

Messrs. Willans and Robinson, of Rugby, manufacture 
the Willans-Muller ejector air pump, which is operated 
by the circulating water, either on the series or shunt 
system. With the series system the whole of the 
| circulating water passes through the ejector before 
| entering the condenser. With the shunt system only a 
| portion of the cooling water passes through the ejector, 

and, after use, is returned to the pump suction or 
the source of supply. A third method of operating this 
ejector is by the separate-pump system, in exactly the 
| same manner as described in referring to the Worthington 
|pump. The whole plant is very similar to that made 
| by the Worthington Pump Company. The Glasgow 
| Corporation have a set of this apparatus at work at 
| Pin, ton Power Station, and good results have been 
obtained, and a second set is just being installed at 
St. Andrew’s Cross. 

Another type of ejector air pump is that manufactured 
by Messrs. Hick, Hargreaves, and Co., Limited, Bolton, 
under licence from the Maison Breguet, Paris. This 
is really two ejectors working in series, with an auxiliary 
condenser placed between the first and second stage of 
the ejectors. A number of these air pumps, termed 
‘‘ejectairs,’’ have been supplied to, or are under construc- 
tion for, the French Navy. Referring to Fig. 8, it will 
be observed that the primary ejector is placed in direct 
communication with the main condenser, and extracts 
the aerated vapour, being operated by a single steam 
jet or nozzle. The mixture of steam and partly 
compressed vapour is then discharged to the auxiliary 
condenser, and the water returned to the main condenser 
to be dealt with by the extraction —_— The second- 
—- ejector is coupled up to the auxiliary condenser, 
and draws the air away, discharging it to the feed tank. 
An automatic air-inlet valve is fitted to the auxiliary 
condenser, to regulate the absolute pressure therein. 
It is claimed that taking air from the atmosphere in this 
manner materially assists the stability of the plant, and 
also renders it more flexible. These eyectairs are designed 
for working with steam pressures at 55 lb. per square inch 
or above, and with a special arrangement of nozzles lower 
pressures can be used in the primary ejector, although 
the advantage of this is not apparent if it is impossible 
to work the other ejector under the same conditions, 
neither is it clear whether this can be accomplished or not. 

The curves, Fig. 9, show the performance of an ejectair. 
Steam to the ejectors had an absolute pressure of 125 Ib. 
per square inch, and the steam consumption is given 
as 194 Ib. per hour, of which 129 Ib. are recoverable. 
The apparatus worked in conjunction with a small jet 
condenser, dealing with 94 gallons of injection water per 
Curve 1 gives the vacuums obtained with 
water leaving the condenser at a temperature of 91.4 deg. 
F. (33 deg. C.), and the auxiliary condenser out of action ; 
curve 2 the volume of air dealt with in cubic feet per 
hour; curve 3 the vacuums obtained with given air 
leaks, and the water leaving the main condenser as for 
curve 1, but with the auxiliary condenser supplied with 
cooling water at 66.2 deg. F. (18 deg. C.); and curve 4 
the volumes of air dealt with under the same conditions. 
It was calculated that the air coming in with the injection 
water and at leaky joints amounted to 1.102 Ib. per hour 


(0.5 kg.). 
*s (To be continued.) 








THE CONSTRUCTION AND OPERATION OF 
A TEMPORARY TRAIN-FERRY ON THE 
ORANGE RIVER AT UPINGTON, SOUTH 
AFRICA.* 


By James MeRRIMAN GREATHEAD, B.A., 
Assoc. M. Inst. C.E. 


THE construction of the railway from Prieska to 
Upington was undertaken by the South African Govern- 
ment in order to facilitate the prosecution of the 
campaign on the North-Western borders of the Cape 
Province in September, 1914. Speed in construction 
was, in the circumstances then obtaining, a matter of 
extreme importance. 

When the rail-head arrived at the south bank of the 
Orange River, opposite Upington, about November 20, 
some of the preliminary work in connection with the 
provision of a temporary bridge across the then narrow 
main stream, with subsidiary openings at some of the 
larger flood-channels, was in hand. Unusually heavy 
ant early rains in the Transvaal and Free State brought 
the river down in flood about December 1, and from that 
date practically no further work on the temporary 
bridge was possible until March, 1915, Had the 
temporary bridge been completed before December 1, 
it would have been submerged and put out of action by 
the heavy floods of the rainy season then beginning. 

In the meantime the extension of the line on the 


* Selected paper reproduced by permission from the 
Proceedings of the Institution of Civil Engineers. 








north bank was delayed, and this practically holding up 
the progress of the campaign, means were sought to 
overcome the difficulty, at least in part. 

For military supply purposes two ordinary “ ponts ”’ 
such as are in common use on South African rivers were 
installed on the wide main channel about 14 miles above 
Upington. Each of these was capable of carrying a load 
of 15 tons. For passenger traffic four large motor boats 
and a number of surf-boats, lifeboats and whale-boats 
were brought from the coast towns, as, on account of the 
sparsity of the population in this district, river craft 
of any size are unavailable. To bring these into direct 
communication with the railway, a siding about 1,000 
yards in length was laid from the main line on the south 
bank, involving the building of a trestle bridge 150 ft. 
long and 20 ft. high across a subsidiary channel. During 
the heavy floods this, in conjunction with the boats, 
— the only regular means of communication 

tween the north and south banks. 

At the beginning of January, 1915, it was decided to 
install a train ferry on the main channel alongside the 
ponts, where the stream was then 1,100 ft. wide. The 
object aimed at was the transference of several loco- 
motives to the north bank permaneritly, and the regular 
fupply of permanent-way material in trucks on the north 
bank. It was expected that by the scheme proposed 
it would be possible to transport across the river approxi- 
mately 20 loaded trucks and return 20 — eve 
24hours. The original scheme was considerably altered, 
but this rate of progress was proved to be possible, 
and was actually attained when circumstances were 
favourable. The average rate was, however, somewhat 
lower. 

Original Scheme.—The original scheme provided for 
two slipways, one on either bank, on a gradient of 1 in 8, 
the gauge of the track being 10 ft. These were to be 
built on piles, running out into the stream like inclined 
jetties. On each of these was to run a cradle, so built 
that when standing on the 1 in 8 gradient its top would be 
level. A transferable platform was provided, also four 
peueeten rigidly coupled in pairs side by side. Two 

eavy cables were to be slung across the river, one 
above the other, to guide the pontoons, which were 
to be drawn backward and forward by winding engines 
placed on either bank. The winding engines were also 
to be used for raising and lowering the cradles on the 
slipways. An ordinary 3-ft. 6-in. gauge track was to be 
laid to the head of each slipway and on the transferable 
platform. 

The intention was to run single vehicles from the 
approach track on to the platform while it rested on the 
cradle at the top of the slipway, to lower the platform 
on to the pontoons, haul them to the further bank, and 
there transfer platform and vehicle to the slipway 
cradle, finally running the vehicle off the platform on to 
the approach road on that bank. 

Construction of Train Ferry.—The necessary pontoons, 
cables, engines, plant and materials for the construction 
of a ferry on these lines were ordered early in January, 
1915, and pile-driving was started for the south-bank 
slipway about the middle of that month. In order to 
take advantage of the low level at which the water then 
stood, it was decided to start driving the piles from the 
lower end of the slipway so as to get as much as possible 
of the low-level work completed while conditions were 
favourable. This was done, but only four piles had 
been driven when the river again became flooded and 
drowned out the pile-driving frame and plant. Some 
little difficulty was experienced in getting the frame 
and monkey ashore, as a large raft had to be specially 
built for the purpose. 

The pile-driving plant having been brought ashore, 
a fresh start was made from the head of the south-bank 
slipway. The plant consisted of an ordinary pile-frame 
with 33-ft. leads carrying a 4,000-lb. steam monkey 
driven by a small locomotive-type boiler on shore. 
Fig. 1, page 266, shows the south-bank slipway as actually 
constructed. The original plan showed a length of 
115 ft., and when the piles for this portion had been 
driven the plant was removed to the north bank, and 
operations were started there on the same lines. By 
this time it had become evident that, with the means 
and in the time available, it would not be possible to 
complete the original scheme on account of the difficulty 
of dealing with the construction of the superstructure 
and bracing of the lower portion of the slipway, which 
was several feet under water. Had not time been a 
most important consideration, it would have been 
possible to cofferdam all round the head of the pier 
and so complete the work; or had the water been 
tolerably clear divers might have been employed. 
Neither of these propositions being feasible at the 
moment, it was decided to modify the scheme in order 
to do away with most of the under-water work and to 
bring the remainder as near as possible to the surface. 

Various alternatives were considered. Eventually the 
idea of making the platform transferable was discarded, 
and it was decided to make it a fixture on the pontoons. 

While these matters were under ideration th 
difficulty presented itself. This was the problem of 
preventing the deposition of silt about the slipway in 
such quantities as would cause the grounding of the 
pontoons. It seemed probable that this would occur, 
more specially at the south bank, where the water is 
naturally shallow. As a matter of fact the excavation 
which had been made on either side of the upper portion 
of the slipway while the river was fairly low during 
January was found, when the water began to subside 
after the next flood, to have collected about 1,000 cub. 
yards of silt, which had to be removed, In order to 
guard against a recurrence of this difficulty, two 4-in. 
centrifugal sand-pumps driven by portable engines were 
obtained. These were to be =A to keep the water 
in the “dock” in motion in order to prevent silt from 
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settling. In the actual event the water, however, never 
again rose into the dock during either the construction 
or the operation of the train-ferry, and the pumps were 
not required for this purpose. The entry of silt into the 
dock was prevented on the south bank by means of a 
cofferdam of clay bags carried up as the flood rose, and 
on the north bank by a row of interlocking steel sheet- 
piling backed with clay bags. These cofferdams formed 
a dock, in which it was possible to work at a lower 
water-level by means of the pumps. 

From Fig. 1 it will be seen that the south-bank slipway 
as actually constructed consists essentially of a 10-ft. 
gauge track 213 ft. in length, the first 153 ft. from the 
shore being on a gradient of 1 in 19 and the remaining 
60 ft. on a gradient of Lin 27. The track consists partly 
of 24-in. by 7}-in. B.8.S. rolled steel I-beams (ordered 
for the permanent bridge, the construction of which 
was suspended owing to the floods), set with their outer 
edges 10 ft. apart and kept to gauge by means of trans- 
verse distance pieces of 12-in. by 12-in. timber in com- 
bination with tie-rods of j-in. iron passed through the 
webs at suitable intervals. The beams thus act as both 
stringers and rails at once. The last 60 ft. of the track, 
which is an addition necessitated by the fall of the 
water-level, consists of 60-lb. rails coach-screwed direct 
to 16-in. by 16-in. pitch-pine stringers. This extension 
was made during three consecutive nights by suspending 
night traffic from March 26 to 29, 1915. 

The stringers rest on a foundation of piles driven in 
two rows at 10 ft. 3 in. transverse centres, each bay 
being 15 ft. or less to suit the length of the beams. The 
piles range from 16 in. by 16 in. to 10 in. by 10 in., 
according to the material available and the work required 
of it, the smaller size being used where the bays are 
short. They are tied together in pairs by a 12-in. by 6-in. 
waling bolted at the level of the underside of the stringer 
or by a crosshead of 16-in. by 16-in. timber held by drift 
spikes. The last seven pairs of piles near the pier head 
(where the hold in the ground is only about 5 ft.) are also 
stiffened by 12-in. by 4-in. diagonal bracings. 

At the upper end of the slipway the first pair of piles 
is allowed to run up to the rail-level of the 3-ft. 6-in. 
gauge approach track, which is at a height of 2 ft. 8 in. 
above the rail-level at this point on the slipway. They 
thus form a buffer stop for the slipway cradle at the top 
of its run and at the same time a buttress to take the 
thrust of two longitudinal timbers, which form a well 
or pit in which is hung the tackle used for raising and 
lowering the cradle. The fall of this tackle (a }-in. 
diameter flexible steel-wire rope) is led away under the 
approach track to a grooved pulley in the line of the 
slipway. Thence it passes round another grooved 
pulley mounted on the back anchor-block of the pont 
cable and thence to the winding engine situated midway 
between the two anchor-blocks. The north-bank slipway 
is generally similar to that on the south bank, but owing 
to the fact that the channel at this point is deep close in 
shore, there was no necessity for lengthening the pier as 
the water-level fell. Instead of doing so, it was found 
advisable to lower the rail-level at the pierhead. The 
winding engine on this side is situated on the top of 
the anchor-block which holds the pont cables. 

The masts are situated 25 ft. up-stream of the centre- 
line of the slipways. They each consist of two 16-in- 
by 16-in. timbers side by side set on end, one being 20 ft. 
and the other 10 ft. in length. They rest upon concrete 
blocks, and are suitably strutted and guyed to resist 
the down-stream pull of the pont and the resultant 
thrust due to the tension in the cables. On top of each 
timber is placed a cast-iron saddle over which passes a 
1}-in. diameter wire rope of Swedish plough steel. The 
span from mast to mast is 1,320 ft. and the dip of the 
cables 20 ft. The cables were laid across the river-bed 
from a lifeboat and were tightened up by a small donkey 
engine and tackle. The shorter timber of each mast 
also carries a sheave, over which passes the }-in. diameter 
flexible steel-wire rope used for hauling the pont to and 
fro. The anchor-blocks, four in number, are of solid 
concrete, 10 ft. by 10 ft. by 10 ft., about 8 ft. 6 in. in the 
ground. In these are planted two 16-in. by 16-in. timbers 
for the high cable and two 80-lb. rails for the low cable, 
sloping back at an angle of approximately 30 deg. 
from the vertical. The cables have an eye spliced at 
their north end and are, at the south end, attached to 
eyebolts which pass between these timbers or rails and 
through a cross-piece of similar dimensions. The eye- 
bolts have 3 ft. of screw thread for the purpose of raising 
or lowering the cable. The hauling engines are of the 
ordinary mining type. That on the north bank is a 
double-cylinder, double-drum winding engine, with cylin- 
ders 9 in. in diameter, 14-in. stroke, and drums 33 in. 
in diameter, load 60 cwt. That on the south bank is 
smaller, as it has to deal with lighter loads. In each case 
the inner drum (nearer to the slipway) carries the fall of 
the tackle used for raising and lowering the slipway 
cradle, while the outer drum carries the pont hauling-rope. 

The two slipway cradles «onsist of simple platforms 
34 ft. in length by 9 ft. 8 in. wide, framed by 12-in. by 
12-in. pitch pine (shown in Fiz. 1). Each runs on seven 
pairs of flanged wheels 1 ft. 3 in. in diameter. On top of 
these platforms is laid a 3-ft. 6-in. gauge track carried 
on 12-in. by 6-in. longitudinal timbers. The rail-level 
is such that when the cradle is at the top of its run 
the yg Spe track can be correctly fished to that laid 
upon the cradle. . 

The pontoons are four in number, each being 45 ft. 
long by 9 ft. wide on deck and 4 ft. 9 in. indepth. The 
material used is 9-in. by 3-in. pitch-pine skin laid on 
frames of 6-in. by 6-in. Oregon pine. They were built 
in Cape Town, and are of a size convenient for rail 
transport. On arrival at Upington south bank they 
were launched separately and then connected in pairs by 
diaphragm plates bolted to channel bars, which were 
fixed to the sides of the pontoons at 7 ft. from either 





end. The platform which forms the superstructure of 
the pont was built at Durban and sent to Upington in 
sections. It consists of seven I-beams, 20 in. by 7} in. 
by 42 ft. long, laid square to the centre-line and parallel 
to each other at 5 ft. centres, and staggered so that the 
first, third, fifth and seventh project J0 ft. beyond the 
others on the left side, while the second, fourth and 
sixth project similarly on the right, as shown in Fig. 2. 
These cross-beams are connected by 14-in. by 6-in. jarrah 
timbers laid longitudinally on top and bottom and by a 
light steel lattice framework bolted 15 ft. on either side 
of the centre-line. The whole is stiffened by further 
hardwood timbers bolted diagonally on the upper face. 
This platform, which weighs about 17 tons, was 
re-erected on the slipway cradle at the head of the south- 
bank slipway. The two pairs of pontoons were moored 
on either side of the slipway and water-ballasted. The 
cradle and platform were then run down until the 
platform arrived in its proper position relative to the 
pontoons, which were —_~ ry, thereby lifting the 
platform off the cradle. The pontoons were wa 
out into the stream until the platform was clear of the 
cradle, which was then drawn up the slipway again. 
The platform was firmly connected with the pontoons 
by means of chains passed under the diaphragm plates 
connecting the pairs of pontoons and over the second 





and sixth cross-beams of the platform. A 3-ft. 6-in. 





cradle, and the seventh and last cross-beam of the 
platform is chained securely to the pier and tightened 
with coupling screws to prevent its lifting as the weight 
is being removed. The engine is pulled off the pont 
on to a cradle by a winch. The fishplates are removed 
and the chain cast loose. This allows the pont to spring 
up to its unloaded position. The cradle with its load 
is drawn to the head of the north bank slipway by 
means of the winding engines and tackle, and the engine 
is run off on to the north bank approach and hauled up 
the incline to the sidings by means of a portable steam 
winch. ’ 

With an engine weighing 44 long tons the pont draws 
2 ft. 10 in. of water, and the operation takes about 
two hours, owing to the various special precautions taken 
to guard against disaster. With ordinary trucks loaded 
with rails or sleepers, however, weighing about 35 tons 
gross, the whole operation from start to finish has been 
regularly performed in about 30 minutes. The best 
day’s work performed was the transfer of 24 loaded 
trucks in the day shift, equivalent to 2.4 miles of track, 
followed by the return of 16 empties during the night. 
The train ferry worked from March 16 to April 17, 
1915, and enabled the railway to be pushed some 34 miles 
from Upington before the completion of the temporary 
bridge. This called for the transfer of some 40 miles 
of permanent-way material, 35 miles of telegraph 
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gauge track was laid upon the platform. In consequence | 
of the general fall of the water-level in the river, it was | 
found necessary to raise the level of the platform rela- | 
tively to the pontoons. This was done by blocking up | 
along the edges of the pontoons, 10-in. by 10-in. timbers | 
being laid longitudinally one on top of another to a | 
total height of 30 in. 

The pont is attached to the heavy cables by means of 
light tackles, six in number, which are hung on carriers 
travelling on the cables, and hooked to ringbolts let 
into the decks of the pontoons. The pont hauling cable 
is attached to a ring placed centrally on the nose at either 
end of the up-stream pair of pontoons. 

Method of Operation.—In transferring an engine from 
the south bank to the north, the boiler is first emptied, 
to avoid difficulties which might be caused by the surging 
of the water from end to end. The slipway cradle is 
drawn to the head of the slipway, and the 3-ft. 6-in. 
track is fished to the south approach road. The dead 
engine is shunted on to the cradle and the connecting 
fishplates are removed. The cradle is lowered on the 
slipway until its rail-level is equal to that of the pont. 
The first cross-beam of the pont is then supported off 
the nearest crosshead of the pier by means of three 


tracks on the cradle and the 
The engine is run off the crad 
dips her nose well into the water, while her shoreward 


pee are fished together. 


fishplates are removed. The shoreward end is jacked 
down until the pont rests upon an even keel. 
The object of having three jacks was to expedite the 
operation of lowering, the } 
two side jacks and transferred to the centre one, which 
continued the operation until the pontoon was afloat, 
the height, dependent upon the load, being 13 in. for 
an engine, e pont is then hauled to the north 


bank, where it is brought in astraddle of the pier. The | 


track is fished up to that of the north bank slipway 


| the seasonal floods would last. 
| to continue to the end of the month of May. 


being first taken by the | 
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material, three seventh-class locomotives, six travelling 
tanks, and large quantities of supplies and coal. 

It may appear that the efforts involved in the pro- 
vision of the temporary train ferry were hardly called 
for, seeing that it was in use for only a little more than 
@ month. It is as well, therefore, to point out that its 
construction was undertaken as a military measure at 
a time when it was impossible to determine how long 
They have been known 
That the 
construction was not completed in less time was due 
to the unfavourable conditions. Upington was, until 
September, 1914, some 150 miles from the nearest 
railhead. This 150-mile gap was closed by a hastily-laid 
railway in a period of slightly more than two months. 
All the materials and plant had to be collected and 


| improvised either in the coast towns or in Johannesburg 


(700 miles to 1,000 miles distant) and brought up over 
the new line at a time when railway traffic was con- 


| siderably disorganised owing to the unsettled state of the 
|country and exceptionally heavy rains. ) 
jitself climatic conditions were unfavourable for rapid 


At Upington 


work on account of the extreme heat. The thermometer 


| would daily indicate a maximum of from 100 deg. to 
100-ton hydraulic jacks with a range of 8 in., and the | 


120 deg. F. in the shade. This could not fail to affect 


| men brought from more temperate parts of the country. 
e on to the pont, which | 


The scheme was designed in the office of the bridge 


| engineer of the South African Railways, the construction 
end is firmly supported by the jacks. The engine is | 
scotched in position as soon as its centre of gravity | 
comes to the centre of the pont and the connecting | 


being supervised by Mr. J. Mackenzie, M.Inst.C.E., 
acting in conjunction with Mr. N. K. Prettejohn, the 
resident engineer-in-charge of railway construction. ‘The 


| author acted as assistant engineer on the construction of 


the slipways and contiguous works, which embraced 
two military pontoons and low-level temporary and 
permanent bridges. As is usual in South Africa, el! 
skilled and semi-skilled labour employed was Europes, 
and all unskilled labour native. The former was 
recruited in the larger towns, and as there is no native 
labour available in the district round Upington, this was 
recruited from various localities such as Kaffraria and 
Basutoland, where there are native reserves. 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


Fr 107,561. A. Sahlin, London. Gas Producers. (1 Fig.) 
April 12, 1917.—This invention relates to gas producers, and in 
particular to the blowing apparatus therefor. According to this 
invention, it is proposed to provide means for directly regulating 
the areas of the blast apertures delivering the wind into the 
fuel bed in the different zones of the producer-bed without affect- 
ing the pressure in the interior of the wind-box behind and in all 
these apertures, such means being operable eo! the working 
of the producer. The producer 1 is provided with a centrally- 
disposed tuyére 2 composed of a plurality of superimposed 
concentric annular segments 3 forming by and between same a 
plurality of concentric blast apertures 4 and 5. For the purpose 
of adjusting the lower or outer blast aperture 5, the bottom 
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casting 8 of the blast-box is furnished with pockets adapted 
to receive and hold nuts adapted to co-act with vertically- 
disposed bolts 11 passing through apertures provided in the 
casting 8. The upper ends of the bolts 11 are arranged to bear on 
the under face of the lowermost segment 3. In operation, if it 
is desired to increase the blast through the lower aperture 5, 
the bolts 11 are turned so as to raise the segment from its bearings, 
As the segment rises the aperture 5 is increased in width and 
therefore | ce. To reduce the area and thereby the blast 
through the aperture 5 the reverse operation is necessary. 
(Accepted July 11, 1917.) 


107,525. The Tyne Glass Works, Limited, Gateshead, 
and A. B. Roxburgh, Monkseaton. Gas Producers. 
(3: Figs.) November 24, 1916.—This invention relates to grates 
of the type in which the fire-bars are fluted or grooved lengthwise 
and adapted to be rotated on their axes to permit of their bein; 
cleaned and having means for conveying water to the grooves. 
gas producer, made in accordance with this invention, is provided 
with a grate of this type in which the bars e are disposed hori- 
zontally, whereby the grooves are always kept full of water, any 
surplus water trickling over the edges of the grooves, with the 
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result that very efficient evaporation of water is attained and the 
temperature of the fuel is kept down in a highly efficient manner 
by the steam evolved. The bars ¢ are preferably of cruciform 
seetion as shown, so that four grooves f (Fig. 3) are formed 
running lengthwise of each bar, a circumferentially 
around it. The bars are preferably arranged so that each bar 
lies above and in front of the one next below it, as shown in 
Fig. 1, and an upwardly and forwardly inclined supporting device 
is formed, the rear edge of each bar being approximately vertically 
oe = as edge of the bar below and behindit. (Accepted 

y il, . 





107,689. A.M. Mathews, London, and A. J. Leathers, 
Chelmsford. Vaporisers. (1 Fig.) August 19, 1916.— 
This invention relates to vaporisers for internal-combustion 
engines, and has for its object to provide apparatus whereby an 
engine can be run on oil which is heavier than petrol, for example, 
paraffin. Preferably the apparatus is so arran: that it can 
also be started up on the heavier oil, so that no light oil is required 
either for starting or for running. The invention is of the type 


Fig.1. 
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in which the incoming charge of air and fuel passes through a 
chamber separated by a heat-transferring partition from another 
chamber, through which the hot exhaust gases from the = 
pass on their way out. According to this invention, a vaporiser 
of the type described has concentric tubes A, B, one, A, serving 
as the vaporising chamber and the other, B, serving to convey 
hot gases, and is characterised by pins A5 which extend right 
through the inner tube A and project on opposite sides within 
the annular space between the tubes. (Accepted July 18, 1917.) 


107,611. H. Smith, Coventry, and G. Van Vestraut, 
Coventry. Pistons. (2 Figs.) December 21, 1916.—The 
invention provides improved methods of securing a ring of a 
comparatively hard-wearing metal, such as cast-iron or steel, 
around the skirt of a trunk piston of aluminium or aluminium 
alloy for the purpose of ta ng the wearing thrust due to the 
obliquity of the connecting rod. Where the ring is applied to 
the piston during the process of casting the latter, it is proposed, 
according to this invention, to provide nst the ring working 


loose, to rough bore the same with a slight taper. Poaaga ee | to 
another method of effecting the same = the » whether 
applied to the piston during or subsequent to the of the 


latter, is, according to this invention, secured in position by 


? 
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lapping or spinning over the bottom free edge of the piston. 
2 represents an aluminium piston and 3 is a steel or cast-iron ring 
surrounding the lower marginal edge of the skirt of the piston. 
A ding to the arrang t shown in Fig. 1 the ring 3 is placed 
within the metal dies in which the aluminium piston is cast, 
being previously rough-bored with a slight ber nl as shown, so 
as to establish a firm connection with the aluminium and prevent 
any tendency for the ring to work free of the piston. In the 

dified arrang t shown in Fig. 2 the ring, whether applied 
to the piston as above described or subsequently passed on to 
the reduced outer end thereof, is secured in position on the piston 
by lapping or spinning over the bottom free edge of the latter. 
(Accepted July 18, 1917.) 








MINING, METALLURGY AND METAL WORKING. 


107,552. J.H. Cole and the Abertillery Works, Limited, 
Abertillery. Cleaning Metal Plates. (3 Figs.) March 7, 
1917.—This invention relates to apparatus for cleaning the 
surfaces of metal-coated metal plates, such as tin plates imme- 
diately after they have passed through the tinning process, 
and the invention consists in the provision of means for impartin 
tremors or vibrations to the plates as they issue from the vesse 
containing the molten coating metal, for the purpose of causing 
the excess metal at the edges of a plate to drop off. @ are the 


7) 


~ 
pas 
I Ay 
$4 
L 


t 


m 


























usual rollers for withdrawing the metal plates vertically from the 
tinning pot (not shown), wherein the molten metal is covered by 
a layer of grease. At a small distance above the rollers a is a 
pair of parallel spindles b, at longitudinal intervals on each of 
which are sets of toothed discs c, or alternatively grooved rollers 
extending the full width of the plate. These discs ¢ are arranged 
in intermes! and the proximity of a disc ¢ on one 


rs, 
og b to the corresponding disc c of the other spindle d is such 
t 





t the plate becomes almost imperceptibly bent in opposite 








directions as it passes between the opposing discs c, thereby 
setting up the above-mentioned tremors. The discs ¢ feed the 
iy upwards into contact with the underside of curved _ 
rs d, which ually divert the plate into a horizontal direc- 
tion. Eventually the plate reaches and is seized by a pair of 
similar sets of toothed discs ¢, mounted on parallel spindles /, 
which feed the plate between ies g into the bran-containin 
chamber A. In this chamber A the passes over a pair o} 
parallel sets of rollers i, above the space between which is a set 
of rollersj. This set of rollers j is journalled in spring-supported 
bearings, so that the set of rollers j exerts a slight downward 
pressure on the plate, causing its ing edge to become up- 
wardly inclined on leaving the rear set of rollersi The 
then passes over a paddle wheel J, the vanes of which carry 
around into contact with the under surface of the plate and 
clean same. The plate eventually issues from the bran chamber h 
between polishing rollers m. (Accepted July 11, 1917.) 


ag D. 5. om Westminster, London, and 
Sociéte ectro-Metallur gig Francaise, Isere, 
France. El Fige) August 16, 1916." 


According to the invention, which relates to electric furnaces in 
which the hearth is rigidly secured under normal working con- 
ditions to a back frame carrying the electrodes and not arranged 
for Yo to or from the furnace, the construction is such 
that the hearth can be readily disconnected and removed from 
the back frame. A spare body is provided, which not only saves 
the furnace from being put out of action when repairs are 
required to the lining, but also economises the time otherwise 
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lost during the process of shoeing, cine oS eee can be 
furnace is in 








effected in the spare body while action. A is 
the cradle of an electric furnace, B is a body compr’ the 
hearth with a refractory lining C and casing D, preferably of sheet 
steel. The casing D is secured to the cradle A by bolts, and the 


cover G and side walls N are secured to the back frame H by 
bolts. When the electrodes F have been raised above the cover 
and the bolts withdrawn, the removable parts can be taken 
away for inspection, charging or repairs, by any suitable means, 
such as a travelling crane or a wheeled carriage. The cover G, 
and, if necessary, the side walls N, can be separated from the 
lining C. (Accepted July 11, 1917.) 


MOTOR ROAD VEHICLES. 


107,740. Lea and Francis, Limited, Coventry, and C. H. 
Ingall, Berkswell. Transmission Gear. (2 Figs.) March 16 
1917.—This invention refers to a transmission gear for motor- 
driven vehicles and particularly refers to improvements upon 
that type of gear in which a cone revolvable upon its axis is driven 
by the engine, and a friction wheel, contacting with the surface of 
the cone, is mounted upon a shaft. by which latter the road 
wheels are driven ; and in this type of gear where variable speed 
is to be transmitted to the road wheels, the friction wheel is 
mounted so as to be slidable upon its axis, so as to vary the point 
of contact of the friction wheel with the cone. The invention 
provides an improved construction of such a friction transmission 
gear. A cone 3 is provided which is driven from the engine 2, 
with the circular surface of which cone a friction wheel 8 contacts, 
which friction wheel is mounted on and drives a shaft 7 peer | 
or approximately parallel, with the side of the cone, and the said 
friction wheel shaft is connected either directly by a cardan 
shaft 11 to the balance gear through which the seed wheels are 
driven, or is connected a countershaft through the medium 


Fig. 1: 


8 








of which the road wheels are driven, or is otherwise connected 
to drive the road wheels or one of them. According to this 
invention, the shaft 7 is carried in bear 5, 6 in the framework 
and is parallel or approximately parallel to the side of the cone 3, 
the construction according to this invention not being designed 
to enable the friction wheel to be taken out of engagement with 
the cone by “~ — the friction-wheel shaft, although ob 
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out of gear with the friction wheel 8, and it will be observed that, 
incidentally, by such action the friction wheel is brought into 
engagement with the cone gradually. (Accepted July 18, 1917.) 


RAILWAYS AND TRAMWAYS. 


107,424. T.F. Craddock, London (A. Craven and Burn and 
Uo., Limited, Howrah, India). Combined Buffer and Draw- 
bar Gear. (3 Figs.) June 29, 1916.—This invention relates 
to combined central buffer and draw-bar gear of the kind in 
which the buffer head and the draw-bar are in separate pieces. 
According to the present invention, in addition to the buffer 
spring e which presses the buffer head 6 outwards, a draw-bar 
spring A is used which draws the draw-bar a, and consequently 
the buffer head, inwards, and a flanged sleeve g is used capable 
of sliding on the shank of the draw-bar and so arran, that, 
after a very slight compression of the buffer spring, the sleeve 
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comes into action and a flange g2 upon it (which normally bears 
upon the headstock or upon a supplementary buffing-knee, beam 
or plate f) bears against the draw-bar spring, and any further 
movement of the buffer head (with increased compression of the 
buffing spring) is not accompanied by a corresponding action on 
the draw-bar spring, as the flange of the said sleeve causes the 
draw-bar spring to move back together with the shank, so that 
there is practically no relative movement of the two. As the 
compression on the draw-bar spring is never reduced to any 
extent, it is always available for keeping the shank tight up in 
ite socket in the buffer head, thus dispensing with any necessity 
for a locking bolt. (Accepted July 11, 1917.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


107,553. F. Lamplough, London, A. B. Rutherford, 
Muswell Hill, and R. D. Copland, Bray-on-Thames. 
Steam Valves. (1 Fig.) June 30, 1916.—This invention 
relates to steam valves, and has for its object to adapt such 
valves for automatic control. The main valve r is of the balanced 
type, and the valve spindle rl is extended upwardly for the 
reception of the valve-operating piston s. Above the piston s 
the throttle valve z is mounted and controlled by a governor. 


The valve spindle rl of the main steam valveJis hollow, as a 
means of communication from a space above the valve-operating 
piston s to the space between the seats of the valves r, and the 
throttle valve z, which is controlled by the governor, is mounted 
within a space or by-pass of ample area leading to the casing u 
surrounding the steam valve r, so that’ upon the throttle 
valve being closed, pressure accumulates above the ve- 
operating piston s and causes the instant descent of the piston s 
and the momentary closure of the main steam valve r. (Accepted 
July 11, 1917.) 


107,726. J.G. McKean, Whitley Bay. Steam Engines. 
(2 Figs.) December 27, 1916. This invention has reference 
to steam engines of the do ible-cylinder type, and consists in the 
provision of means compvrising a contracted or ejector throat 
which is formed at the junction of two branch pipes, one con- 
nected to the exhaust port of each cylinder, with a common 
exhaust pipe, so that the energy contained in the steam at the 


terminal pressure in one cylinder is utilised to create for the 
latter part of the stroke a less absolute back pressure on the 
piston of the other cylinder than that existing in the to 
which the cylinders finally exhaust, provided that this 

does not contain a mage vacuum, According to this inven ’ 
braneh exhaust pipes a!, bl, from the cylinders of a double- 
cylinder engine, preferably having cranks at right angles or 
approximately so, or an engine in which the movements of the 





pistons would give the same results, such as pumping engines 
of the Worthington type, are ted to a exhaust 
pipe c; a contracted or ejector throat d being formed at the 
junction of said pipes. The steam contained in the cylinder, the 
piston of which completed its stroke, and which is at a higher 
pressure than that existing in the common exhaust pipe, which is 
open to the space in front of the piston of the other cylinder, 
passed through this throat, so that for the latter part of the stroke 
the back pressure in front of the piston of said other cylinder is 
reduced. (Accepted July 18, 1917.) 


107,665. H.N. Davis and W. R. Twigg, Luton. Liquid 
Fuel Burners. (1 Fig.) July 18, 1916.—This invention 
relates to liquid fuel burners of the kind comprising an inner 
tubular nozzle member having a frustro-conical end, an outer 
tubular member, a nozzle adjustable on said outer tubular 
member to co-operate with the frusto-conical end, and an axially 
adjustable valve member for co-operation with the outlet opening 
in the inner tubular nozzle member. The present invention 
provides a burner of this kind which comprises an inner tubular 
nozzle member a for the supply of fuel, and having a tapering 
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or outwardly-flared outlet opening to deliver the fuel in a forward 
and outward direction and a frustro-conical end, an outer tubular 
member g for steam or air, a nozzle i adjustable on the outer 
tubular member g, and provided intermediate its ends with a 
diaphragm i1, formed with a tapering opening to co-operate with 
the frustro-conical end of the inner nozzle member a and deliver 
the steam in a forward and inward or converging direction, and 
an axially movable valve member 6 of diamond, conical or other 
suitable form co-operating with, and adjustable in relation to, the 
opening in the inner nozzle member a. (Accepted July 18, 1917.) 


107,943. J.C. Merryweather, London. Combined Steam 
Engines and Boilers. (2 Figs.) March 21, 1917.—This inven- 
tion has refi to combined steam engines and boilers of the 
type in which the engine is permanently secured and built on to the 
boiler, and relates more particularly to the method of ting 
the engine cylinder with the boiler. According to this invention, 
it is now proposed that a portion of the boiler should be cast on 
to the engine cylinder in such a manner that, when the boiler 
ype of the casting is riveted or otherwise built into the boiler, 

he engine cylinder shall b a per t part of the boiler 
with the necessary steam passage from the boiler to the cylinder 
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valve chest formed in the casting, and, in cases where the exhaust 
steam is required for blast in the boiler uptake, the exhaust 
passage can also be formed in the casting. The boiler portion 
of the casting is provided with a circular spigoted member A 
which forms the top of the boiler. The centre of this circular 
portion is formed as a short uptake C. Two arm portions con- 
necting the engine cylinder B to the top of the boiler each contain 
a steam passage D and E respectively. The passage D takes 
steam from the boiler to the valve chest F, and the passage E 
—_ the —— — > M4. nozzle G in the uptake C. 
steam valve is introduce the steam passage D. (Accepted 
July 25, 1917.) : 
TEXTILE MACHINERY. 


107,629. J. Brandwood, Elton, Bury, and J. Har- 
rom. Bolton, _ Travellers. (8 Figs.) July 3, 1916.— 
his invention relates to travellers for use in ring-spinning and 
doubling machinery, and refers to travellers of the type com- 
prising a central bar provided with a forked arm at each to enable 
t to rotate freely on a ring embraced by the forked arms, and 


Fig. 2 

Fig.t. 
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(OU622) 
having a centrally-disposed guide th for conducting the yarn 
to the bare spindle or tube or bobbin upon which it is to be 
wound, and which traveller may be used for spinning either 
weft-way or twist-Way without altering its position on the ring. 


The traveller is shown as made of round wire. A is the central 
bar of the traveller and B, B are the forked ends formed to 
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| embrace the ring C, shown in section in Fig. 1 and in plan in 


Fig. 2. The central bar A is curved to conform to the shape of 
a cop of yarn in transverse section, to allow of the traveller 
rotating freely whilst the cop is being built. D is the thread 
guide comprised of the coiled end of the wire forming the upper 
prong of one of the forked arms B, which wire is returned to above 
the centre of the bar A aforesaid, forthe purpose. The yarn may, 
if desired, be led to the guide D direct from the delivery rollers, and 
thence to the spindle, without danger of its becoming disengaged 
therefrom whilst the traveller is rotating. But the yarn need 
not be threaded directly through the coil; it may pass through 
either of the forked arms as well, for right or left-hand spinning, 
(Accepted July 18, 1917.) 


107,498. J.P. sasee and E. W. Booth, Leeds. Con- 
denser Carding es. (4 Figs.) October 10, 1916.— 
This invention consists in an improved automatic and continuous 
ch device for the tape-cegperes rollers of a tape- 

4 hi According the invention, a double 
threaded revolving screw shaft A is fitted across the machine, 
between each set of tape-supporting rollers B, B, B, and parallel 
thereto, this screw shaft A being yy in bearings at each 
side of the machine, and having a closely adjacent stay-rod C 
also extending across the machine. The pair of screw shafts A 
are driven from the shaft D of the top dividing roller by,means 








of chain gearing. A disc F is mounted‘loosely on the screw 
shaft A and on the stay-rod C in such a manner as to travel 
backwards and forwards across the entire width of the machine, 
this disc F carrying a series of brushes G, each of which engages 
and continuously cleans one of the three tape-supporting rollers B. 
The disc F has a small fixed bracket H, through which passes 
the spindle of a traveller or saddle-piece J engaging in the thread 
of the screw shaft A, so that as the screw shaft A slowly revolves 
it imparts to the disc F the necessary continuous reciprocating 
motion, the stay-rod C maintaining the disc in position by 
preventing any rotary movement. (Accepted July 11, 1917.) 


107,325. T. W. Etchells, Gorton, Manchester, R. Leach and 
H. Roberts, Stalybridge. Weavers’ and W: * Beams. 
(3 Figs.) October 31, 1916.—This invention relates to weavers’ 
and warpers’ beams. The invention ——— the provision, 
upon the beam, of self-contained flange fittings, each comprising 
a sleeve-like member a adapted to be secured upon the beam 6 
and a disc-like Pm: tf Bb mpne. the flange) upon said sleeve, the 
latter and the ha 8 co-acting parts permitting of the ready 
detachment and removal of the disc from the sleeve and of the 
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ready hg and locking of same in its service 


invention r comprises the formation of the 1 
a conical portion ¢ upon which the disc beds for tioning 
perpen, and the provision upon said sleeve of a plurality of 
jugs d through slots g in the disc and to bear 
against upon the disc between the slots. Spring- 
pressed teeth or pawls i upon the disc engage ratchet teeth ¢ 
upon the sleeve to prevent accidental rotation of the disc. 
(Accepted July 4, 1917.) 








